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EXECUTIVE  SUMMARY 


Ecology  Consultants,  Incorporated  has  been  contracted  to  perform  a  Terrestrial 
Baseline  Data  Accumulation  Program  for  RBOSP  on  Tract  C-a.  Communication  of 
the  scope  and  results  of  that  program  is  accomplished  in  a  series  of  quarterly 
reports.  This  sixth  report  in  that  series  contains  summarized  results  and 
preliminary  interpretations  (where  feasible)  for  those  terrestrial  programs 
conducted  during  the  winter  quarter,  December  1975  through  February  1976.  Future 
quarterly  reports  will  include  an  update  on  the  progress  of  ongoing  terrestrial 
programs  for  each  subsequent  quarter  as  well  as  any  approved  program  modifica- 
tions. Definitive  interpretations  and  a  synthesis  of  program  results  for  the 
first  year  of  study  were  developed  in  the  Second  Annual  Report  (December  1975). 


VI 


INTRODUCTION 

This  report  presents  and  summarizes  terrestrial  baseline  data  gathered  during 
the  sixth  quarter  (December  1975  through  February  1976)  on  Oil  Shale  Tract  C-a 
and  its  environs.  Winter  quarter  data  are  reported  and  discussed  for  small 
mammal,  large  mammal,  winter  track  count,  avifauna,  mammalian  predator,  and 
domestic  livestock  program  elements.  Limited  interpretation  of  those  data  is 
provided  wherever  relevant.  All  raw  data  reported  for  the  winter  quarter  are 
organized  in  appendices  which  appear  as  separate  sub-sections  under  each  of  the 
major  categories  of  investigation. 


2.3        TERRESTRIAL  STUDIES 
2.3.1       Vegetation 


Vegetation  data  were  not  collected  for  the  reporting  quarter 
December  1975  through  February  1976. 


2.3.2       Grazing  Exclosure 
2.3.2.1     Introduction 


No  changes  have  been  made  since  the  Second  Annual  Report.  See 
Section  7.1.B.1  in  the  Second  Annual  Report  for  the  objectives 
of  the  grazing  exclosure  study. 


2.3.2.2   •  Methods 


No  changes  have  been  made  since  the  Second  Annual  Report.  See 
Section  7.1.B.2  in  the  Second  Annual  Report  for  specific  methods 
used  in  the  grazing  exclosure  program. 


2.3.2.3     Results 


Analysis  of  the  photoplot  photographs  was  completed  during  this 
reporting  quarter.  This  analysis  was  accomplished  by  counting 
on  a  background  grid  the  number  of  squares  totally  or  partially 
obscured  by  the  plant  in  the  photos.  The  results  of  the  analysis 
are  shown  in  Table  2.3-1. 

Plants  in  the  photoplots  are  coded  alphanumerically.  The  first 
symbol  corresponds  to  the  grazing  exclosure  sampling  compartment 
(A,  B,  C,  or  D),  and  the  second  symbol  represents  the  number 
assigned  the  individual  plant  within  each  compartment. 

The  shrub  photoplot  counts  have  been  completed  and  filed  as 
baseline  data  for  comparison  with  results  from  future  sampling 
periods.  These  data  have  no  immediate  or  independent  application 
prior  to  acquisition  of  future  comparative  data.  When  such  data 
are  collected,  the  change  in  the  number  of  squares  observed  will 
serve  as  an  index  of  net  growth  (when  change  is  positive)  or 
utilization  (when  change  is  negative). 


2.3.3       Small  Mammals 
2.3.3.1     Introduction 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.A.1  in  the  Second  Annual  Report  for  specific 
objectives  of  the  small  mammal  program. 


2.3-1 


Table  2.3-1 


GRAZING  EXCLOSURE  SHRUB  PHOTOPLOT  RESULTS 
FOR  SUMMER  1975  FOR  RBOSP 


Species  Plant  #    Total  Squares  Obscured 


Artemesia  tridentata 
(ARTRl 


A-l 

527 

A- 2 

336 

A- 3 

566 

B-l 

595 

B-2 

100 

B-3 

380 

C-l 

345 

C-2 

499 

C-3 

367 

D-l 

320 

D-2 

288 

D-3 

355 

B-l 

346 

B-2 

461 

B-3 

400 

C-l 

299 

C-2 

383 

C-3 

149 

D-l 

181 

D-2 

332 

D-3 

71 

Purshia  tridentata 
(PUlR) 
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2.3.3.2     Methods 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2. A. 2  in  the  Second.  Annual  Report  for  specific 
methods  used  in  small  mammal  sampling. 


2.3.3.3     Results 


.2.3.3.3.1    Live  Trapping 


Small  mammal  live  trapping  operations  were  conducted  during 
December  12-17,  1975.  Due  to  adverse  weather  and  road  conditions 
trapping  was  terminated  on  grid  5  (Mixed  Brush)  after  three  trap 
nights  and  on  grids  7  (Upland  Meadow),  E  (Mixed  Brush),  F 
(Douglas-fir),  and  G  (Aspen)  after  two  trap  nights.  All  other 
grids  were  sampled  for  the  entire  five  trap  nights.  Eighty-eight 
individuals  comprising  seven  species  were  captured  during  the 
winter  trapping  operations.  The  species  captured  and  their 
percent  relative  abundance  based  on  number  captured  per  100 
trap  nights  are  shown  in  Table  2.3-2.  The  trapping  results  for 
each  species  at  each  grid  are  given  in  Tables  2.3-3  through  2.3-9. 

The  deer  mouse  (Peromyscus  maniculatus)  was  the  most  abundant 
small  mammal  captured  during  December  and  accounted  for  over 
78%  of  the  total  relative  abundance.  It  was  represented  in  samples 
from  all  grids  except  grid  5  (Mixed  Brush)  and  was  most  abundant 
on  grid  7  (Upland  Meadow)  (24.24  individuals/100  trap  nights)  and 
grid  E  (Mixed  Brush)  (15.15  individuals/100  trap  nights). 

The  red-backed  vole  (Clethrionomys  gapperi)  was  the  second  most 
frequently  trapped  small  mammal  during  December,  and  it  accounted 
for  almost  13%  of  the  total  capture  success.  As  in  previous 
trapping  periods,  this  species  was  encountered  only  on  grids 
established  in  Douglas-fir  and  Aspen  vegetation  and  was  most 
abundant  in  Aspen  (19.61  individuals/100  trap  nights). 

The  long-tailed  vole  (Microtus  longicaudus)  and  the  sagebrush 
vole  (Lagurus  curtatus)  were  the  only  other  small  mammal  species 
captured  on  more  than  one  grid  during  December.  These  species 
accounted  for  3.37%  and  2.31%  of  the  total  relative  abundance, 
respectively. 

The  Colorado  Chipmunk  (Eutamias  guadrivittatus),  bushy-tailed 
woodrat  (Neotoma  cinerea)  and  Montane  vole  (Microtus  montanus) 
were  all  represented  by  only  one  individual.  Together,  these 
three  species  accounted  for  only  3.15%  of  the  total  relative 
abundance  for  December. 
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Table  2.3-1 


GRAZING  EXCLOSURE  SHRUB  PHOTOPLOT  RESULTS 
FOR  SUMMER  1975  FOR  RBOSP 


Species 


Plant  #    Total  Squares  Obscured 


Artemesia  tridentata 

(arTr") 


A-l 

527 

A-2 

336 

A- 3 

566 

B-l 

595 

B-2 

100 

B-3 

380 

C-l 

345 
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499 

C-3 

367 

D-l 

320 

D-2 

288 

D-3 

355 

B-l 

346 

B-2 

461 

B-3 

400 

C-l 

299 

C-2 

383 

C-3 

149 

D-l 

181 

D-2 

332 

D-3 

71 

Purshia  tridentata 
(PUTRl 
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2.3.3.2     Methods 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7. 2. A. 2  in  the  Second.  Annual  Report  for  specific 
methods  used  in  small  mammal  sampling. 


2.3.3.3     Results 


.2.3.3.3.1    Live  Trapping 


Small  mammal  live  trapping  operations  were  conducted  during 
December  12-17,  1975.  Due  to  adverse  weather  and  road  conditions 
trapping  was  terminated  on  grid  5  (Mixed  Brush)  after  three  trap 
nights  and  on  grids  7  (Upland  Meadow),  E  (Mixed  Brush),  F 
(Douglas-fir),  and  G  (Aspen)  after  two  trap  nights.  All  other 
grids  were  sampled  for  the  entire  five  trap  nights.  Eighty-eight 
individuals  comprising  seven  species  were  captured  during  the 
winter  trapping  operations.  The  species  captured  and  their 
percent  relative  abundance  based  on  number  captured  per  100 
trap  nights  are  shown  in  Table  2.3-2.  The  trapping  results  for 
each  species  at  each  grid  are  given  in  Tables  2.3-3  through  2.3-9. 

The  deer  mouse  (Peromyscus  maniculatus)  was  the  most  abundant 
small  mammal  captured  during  December  and  accounted  for  over 
78%  of  the  total  relative  abundance.  It  was  represented  in  samples 
from  all  grids  except  grid  5  (Mixed  Brush)  and  was  most  abundant 
on  grid  7  (Upland  Meadow)  (24.24  individuals/100  trap  nights)  and 
grid  E  (Mixed  Brush)  (15.15  individuals/100  trap  nights). 

The  red-backed  vole  (Clethrionomys  gapperi)  was  the  second  most 
frequently  trapped  small  mammal  during  December,  and  it  accounted 
for  almost  13%  of  the  total  capture  success.  As  in  previous 
trapping  periods,  this  species  was  encountered  only  on  grids 
established  in  Douglas-fir  and  Aspen  vegetation  and  was  most 
abundant  in  Aspen  (19.61  individuals/100  trap  nights). 

The  long-tailed  vole  (Microtus  longicaudus)  and  the  sagebrush 
vole  (Lagurus  curtatus)  were  the  only  other  small  mammal  species 
captured  on  more  than  one  grid  during  December.  These  species 
accounted  for  3.37%  and  2.31%  of  the  total  relative  abundance, 
respectively. 

The  Colorado  Chipmunk  (Eutamias  guadrivittatus),  bushy-tailed 
woodrat  (Neotoma  cinerea)  and  Montane  vole  (Microtus  montanus) 
were  all  represented  by  only  one  individual.  Together,  these 
three  species  accounted  for  only  3.15%  of  the  total  relative 
abundance  for  December. 
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Average  adult  weights  for  small  mammal  species  captured  in 
each  grid  are  shown  in  Tables  2.3-10  through  2.3-15.  Only 
the  initial  capture  weights  were  used  in  average  weight  deter- 
mination. The  single  montane  vole  captured  escaped  before 
body  weight  could  be  measured. 

Average  weights  for  the  deer  mouse  and  the  red-backed  vole 
decreased  slightly  from  the  previous  sampling  period  (September- 
October,  1975).  This  weight  decrease  might  be  due  to  the  recruit- 
ment of  juveniles  into  the  population  after  September  and/or  a 
reduced  food  supply.  The  paucity  of  weight  data  for  the  other 
species  encountered  during  December  precludes  formulation 
of  conclusions  concerning  seasonal  weight  changes  at  this  time. 

Shannon-Wei ner  species  diversity  indices  are  presented  for  each 
grid  in  Table  2.3-16.  As  expected,  the  diversity  indices  are 
low  for  all  grids.  In  fact,  half  the  grids  exhibited  a  value  of 
0.000,  which  indicates  one  or  no  species  were  captured.  Three 
species  were  represented  in  samples  from  both  grid  A  (Greasewood- 
sagebrush)  and  grid  G  (Aspen),  but  because  of  a  more  equitable 
distribution  of  individuals  among  species,  and  perhaps  a  greater 
trapping  effort,  the  former  grid  showed  the  highest  species 
diversity  for  December.  All  other  grid  samples  with  non-zero 
diversity  indices  contained  only  two  species. 


2.3.3.3.2    Pitfall  Trapping 


< 


Pitfall  trapping  was  conducted  during  live  trapping  operations 
in  December.  However,  pitfall  traps  were  not  operated  at  Site  1 
(Bottomland  Meadow),  Site  7  (Upland  Meadow),  Site  8  (Riparian), 
Site  E  (Mixed  Brush),  Site  F  (Douglas-  fir)  and  Site  G  (Aspen) 
.due  to  adverse  weather  and  road  conditions.  Two  shrews  were 
captured  in  pitfalls  established  at  Site  3  (Rabbitbrush).  The 
species  identification  of  these  shrews  has  been  confirmed  as 
Sprex  cinereus.  Pitfalls  operated  at  the  other  sites  yielded 
no  captures. 

2.3.3.3.3  Stomach  Analysis 

Removal  trap  lines  were  established  in  all  the  major  vegetation 
types  except  aspen  and  mixed  brush  during  December.  However,  trap 
success  was  low:  only  two  deer  mice  (one  from  sagebrush  and  one 
from  greasewood-sagebrush)  were  taken.  Stomachs  of  all  specimens 
examined  contained  only  seeds. 

2.3.3.3.4  Night  Spotlight  Census 

Night  spotlight  surveys  for  medium-sized  mammals,  particularly 
lagomorphs,  were  conducted  on  the  nights  of  February  26  and  28.      / 
However, ,  the  census  route  had  to  be  truncated  due  to  the 
adverse  road  conditions  along  Cathedral  Bluffs.  Although  a  number 
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File  No: 
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T> 
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1  ^ 

1.      x  est.    dist.     |>.^       m.    x  transect  length  3  3^  n>*   =     S**^?  l     sq.   m.    of  coverage, 


2.      sq.   m.    coverage        3^331  .  number  sited 
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2.3.3.4    Small  Mammal   Raw  Data 
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2.3.4       Large  Mammals 
2.3.4.1      Introduction 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.B.1  in  the  Second  Annual  Report  for  the  objectives 
of  the  large  mammal  program. 


2.3.4.2      Methods 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.B.2  in  the  Second  Annual  Report  for  specific 
methods  used  in  the  large  mammal  program. 


2.3.4.3      Results 


Large  mammal  aerial  surveys  were  conducted  on  December  4  and  18, 
1975;  January  5  and  29,  1976;  and  February  23,  1976.  A  census 
flight  scheduled  for  Febraury  9  was  postponed  and  reattempted 
on  February  14.  That  flight  had  to  be  cancelled  partway  through 
due  to  hazardous  flying  conditions  and  was  repeated  on  Febraury  23, 
1976. 

The  number  of  mule  deer,  elk,  and  feral  horses  observed  during 
each  survey  is  presented  in  Table  2.3-17. 

Mule  deer  observed  during  the  December  surveys  were  generally 
in  herds  scattered  throughout  the  study  area.  During  early  January, 
the  deer  were  concentrated  in  herds  located  mostly  to  the  east 
and  southwest  of  Tract  C-a.  By  February,  however,  the  pattern 
of  mule  deer  observations  indicated  that  the  majority  of  the 
deer  were  in  herds  to  the  east  of  Tract  C-a.  Elk  were  observed 
-during  only  one  survey  and  were  located  northwest  of  Tract  C-a. 
Feral  horses  were  observed  on  84  Mesa  during  all  surveys,  but  the 
majority  of  the  horses  observed  were  located  on  areas  west  and 
south  of  Tract  C-a. 


^ 


2.3-22 


Table  2.3-17 

NUMBER  OF  MULE  DEER,  ELK,  AND  FERAL  HORSES 
OBSERVED  DURING  FIVE  AERIAL  SURVEYS  CONDUCTED  FOR  RBOSP 


Date 


Mule  Deer 


Elk 


Feral  Horses 


December  4,  1975 
December  18,  1975 
January  5,  1976 
January  29,  1976 
February  23,  1976 

TOTALS 


88 
367 
174 
184 
287 

1,100 


0 

69 

0 

59 

0 

65 

0 

47 

11 

44 

11 


284 
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f 
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Counting  Conditions:   Ground  Cover  CM~ Light  £" tuiUuA"  Air  £~ss</U^r 
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Counting  Conditions:      Ground  Cover Light 
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Wind 


Cloud  Cover 


Analyst 
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3<1(\    U  M    'It 


f== 


u->op^  la  a  ^yf 


.£ 
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LARGE  MAMMAL  AERIAL  CENSUS  REPORT  AND  DATA  SUMMARY  FORM      £*&    H 
Proj /Study  g^/W    Date  Flown  /$   [y^  ^->r  Species    M<*a    £U*^_  Survey  Area  rt%o<>P 
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2.3.5       Mammalian  Predators 
2.3.5.1      Introudction 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.C.1  in  the  Second  Annual  Report  for  the  objectives 
of  the  mammalian  predator  program. 


2.3.5.2      Methods 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.C.2  in  the  Second  Annual  Report  for  specific 
methods  used  in  the  mammalian  predator  program. 


2.3.5.3      Results 


Predator  scent  stations  were  operated  February  25-29,  1976. 
Snow  drifts  along  Cathedral  Bluffs  Road  prevented  access  to 
scent  stations  1-8  on  route  A  and  44-50  on  route  B.  The  number 
of  operable  scent  stations  was  further  reduced  by  melting  snow 
and  occasional  gusty  winds,  which  combined  to  obliterate  tracks 
and  upset  scent  capsule  supports.  The  results  of  scent  station 
sampling  in  February  1976  are  presented  in  Table  2.3-18. 

Coyote  visits  to  scent  stations  on  both  survey  routes  were  2.5 
times  as  numerous  as  weasel  visits.  The  highest  number  of  coyote 
visits  recorded  on  any  one  day  was  three  (days  1  and  5),  while 
two  was  the  highest  number  of  weasel  visits  recorded  on  any  one 
day. 


^Siren  censuses  were  conducted  on  February  26  and  28,  1976. 
Stations  6  and  7  along  Cathedral  Bluffs  Road  were  inaccessible 
both  nights,  and  wind  gusts  over  10  mph  eliminated  one  additional 
station  on  February  26  and  two  stations  on  February  28.  The 
siren  census  results  are  shown  in  Table  2.3-19. 

Havahart  live  traps  were  set  and  checked  during  the  December  1975 
small  mammal  sampling  period,  but  no  mammalian  predators  were 
captured. 
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Table  2.3-18 

SCENT-STATION  VISITATION  RESULTS  FOR 
FEBRUARY  1976  FOR  RBOSP 


Day 


Total  Index 


1 


Route  A 

operable  stations 
coyote  visits 

weasel  visits 

Route  B 

operable  stations 
coyote  visits 
weasel   visits 


34 
2 

0 


27 

1 


40 

25 

1 

1 

0 

0 

24 
1 


33 
0 
0 


30 
1 

1 


32 
0 
0 


33 
2 

1 


31 
1 
0 


148 
7 


161 
3 
0 


47.3C 

27.02 


18.6 
n  C 

J    . 


y     Index  (by  species)  = 


Total   Number  of  Visits  by  Species 
Total   Number  operable  Station  Nights 


1000 
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Table  2.3-19 


COYOTE  SIREN  CENSUS  RESULTS  FOR  FEBRUARY  1976 

FOR  RBOSP 


Indices 


No.     No.  stations  No.  resp.  Station  ,,   Group  ~, 
Date  Stations   w/response    groups    response-   response- 

February  26  8  4        6        50%        75% 

February  28  7  4        5       57%        71% 

i/  c^+,-™  vr,cr,^r„   t^oV  tv\  -   Total  number  of  stations  with  response  „  1nn  . 
1/  Station  Response  Index  \%)  -  t^-o  „..mk ~-f  ^±-,±1 ,-  x  '00 

—  v  v  '         Total  number  of  stations 

o/  r~~..~  d r-r,  i„a^   fc,\         Total  number  of  groups  responding    1nn 

2/  Group  Response  Index  (%)  =  — T  .  -, r ^   .  K  ■ ^ •*-    x  100 

—  v         v  v  '  Total  number  of  stations 
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2.3.5.4  Mammalian  Predator  Raw  Data  ( 
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2.3.5  Mammalian  Predators 
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2.3.6       Winter  Track  Counts 
2.3.6.1      Introduction 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.E.1  in  the  Second  Annual  Report  for  the  objectives 
of  the  winter  track  count  program. 


2.3.6.2      Methods 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.E.2  in  the  Second  Annual  Report  for  specific 
methods  used  in  the  winter  track  count  program. 


2.3.6.3      Results 


Winter  track  count  transects  were  established  at  eight  of  the 
fourteen  small  mammal  grid  locations.  Grids  7,  E,  F,  and  G 
(upland  meadow,  mixed  brush,  Douglas-fir,  and  aspen,  respectively) 
were  inaccessible  due  to  heavy  snow  accumulation  on  Cathedral 
Bluffs,  and  snow  cover  on  grids  3  and  B  (rabbitbrush  and  pinyon- 
juniper/south  slope,  respectively)  was  insufficient  to  establish 
track  count  transects;  consequently,  these  six  grids  were  not 
sampled. 

In  addition,  warm  weather  and  clear  skies  caused  rapid  snow  melt 
and  excessive  bare  ground  at  the  three  lowest  elevation  locations 
(bottomland  meadow,  greasewood-sagebrush,  and  sagebrush/flat), 
resulting  in  the  collection  of  one  day's  data  for  these 
three  transects.  Two  collecting  periods  totalling  approximately 
48  hours  were  completed  during  February  25-27,  1976  for  each 
'of  the  five  remaining  transects. 

The  track  count  results  for  each  transect  sampled  are  summarized 
in  Table  2.3-20.  Table  2.3-21  shows,  for  each  transect  sampled,  the 
relative  abundances  of  tracks  corrected  to  24-hour  transect 
time  exposure. 

The  tracks  of  at  least  six  animal  species  were  encountered  on  the 
eight  transects  surveyed.  Mule  deer  tracks  were  the  most  common 
of  any  tracks  recorded.  The  greatest  number  of  species  was 
encountered  on  transects  traversing  the  pinyon-juniper  vegetation 
type. 

In  north  slope/pinyon-juniper  and  pinyon-juniper/sagebrush  the 
tracks  of  at  least  four  species  were  recorded.  In  pinyon-juniper/ 
mixed  brush  the  tracks  of  at  least  three  species  were  recorded. 
Cottontail,  chipmunk  and  mouse/ vole  tracks  were  recorded  on  all 
three  pinyon-juniper  transects.  Chipmunks  are  normally  torpid 
during  the  cold  winter  months.  However,  when  the  transects 
were  surveyed,  daytime  ambient  temperatures  were  unseasonably 
high,  which  may  explain  the  unusually  high  number  of  chipmunk 
track  crossings  observed. 
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2.3.6.4  Winter  Track  Count  Raw  Data 
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2.3.7       Avifauna 
2.3.7.1      Introduction 


No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.D.1  in  the  Second  Annual  Report  for  the  objectives 
of  the  avifauna  program. 


2.3.7.2      Methods 


No  changes  have  been  implemented  since  the  Second  Annual  Report, 
See  Section  7.2.D.2  in  the  Second  Annual  Report  for  specific 
methods  used  in  the  avifauna  program. 


2.3.7.3      Results 


Inclement  weather  forced  postponement  of  the  February  1976 
quantitative  and  qualitative  general  avifauna  sampling  program 
until  March  1976.  These  data  will  be  reported  in  Progress 
Report  7.  An  aerial  raptor  survey  was  conducted  on  January  28, 
1976  and  night  owl  surveys  were  conducted  on  January  28  and  29, 
1976. 

One  golden  eagle  and  five  common  ravens  were  observed  on  the 
aerial  census.  Four  of  these  six  birds  were  observed  along 
Cathedral  Bluffs.  Four  species  of  owls  were  recorded  on  the  night 
surveys  (Table  2.3-22).  The  saw-whet  owl  and  the  great-horned 
owl  were  the  most  abundant  owl  species  recorded.  The  long- 
eared  owl  was  recorded  for  the  first  time  in  the  study  area 
This  species  is  an  uncommon  resident  in  the  woodlands  of  Western 
'Colorado  (Davis,  1969). 

Opportunisitc  bird  sightings  during  the  reporting  quarter 
December  1975  through  February  1976  included:  the  sage  grouse, 
the  goshawk,  the  golden  eagle,  the  bald  eagle,  the  red-tailed 
hawk,  and  the  prairie  falcon.  During  the  winter  quarter,  the 
common  raven  was  the  most  frequently  observed  raptorial  bird. 
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Table  2.3-22 


OWL  SPECIES  ENCOUNTERED  ON  NIGHT  TRANSECTS 
DURING  WINTER,  1976  FOR  RBOSP 


Species 

Total 
Jan. 

Numb* 
28 

?r  Observed 
Jan.  29 

Total 

0/ 

Relative  Abundance 
(both  nights)  1/ 

Great  horned  owl 
Short-eared  owl 
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Saw-whet  owl 

5 
0 

1 
3 

1 
1 
2 
9 

6 

1 

3 

12 

27.3 

4.6 

13.6 

54.5 

TOTAL 
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13 

22 

100.0 
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Total 
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2.3.7.4    Avifauna  Raw  Data 
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2.3.8  Reptiles  and  Amphibians 

Reptile  and  amphibian  data  were  not  collected  during  the  reporting 
quarter. 

2.3.9  Invertebrates 

Invertebrate  data  were  not  collected  during  the  reporting  quarter. 

2.3.10  Domestic  Livestock 

2.3.10.1  Introduction 

No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.H.1  in  the  Second  Annual  Report  for  the  objectives 
of  the  domestic  livestock  program. 

2.3.10.2  Methods 

No  changes  have  been  implemented  since  the  Second  Annual  Report. 
See  Section  7.2.H.2  in  the  Second  Annual  Report  for  the  specific 
methods  used  in  the  domestic  livestock  program. 

2.3.10.3  Results 

Domestic  livestock  data  were  collected  concurrently  with  large 
mammal  data  during  flights  on  December  4  and  18,  1975;  January  5 
and  29,  1976;  and  February  23,  1976.  Table  2.3-23  shows  the 
numbers  of  domestic  livestock  observed  during  these  surveys. 

Most  of  the  domestic  livestock  observed  were  scattered  throughout 
-the  major  gulches  and  creek  bottoms  east  and  north  of  Tract  C-a 
during  December.  However,  during  the  remaining  surveys,  most 
animals  were  observed  in  Ryan  and  Black  Sulphur  Gulch. 
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Table  2.3-23 


NUMBER  OF  DOMESTIC  LIVESTOCK  OBSERVED  DURING  THE  WINTER 
QUARTER  (1975-76)  AERIAL  SURVEYS  FOR  RBOSP. 


Date 

Number  Observed 

December  4,  1975 

301 

December  18,  1975 

385 

January  5,  1976 

262 

January  29 ,  1976 

306 

February  23,  1976 

137 

TOTAL 

1,391 
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2.3.10.4  Domestic  Livestock  Raw  Data 
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2.4  AQUATIC  STUDIES 

2.4.0  Introduction 

2.4.0.1  Program  Objectives 

The  Aquatic  Baseline  Data  Accumulation  Program  is  designed  to  incorporate 
the  environmental  studies  described  in  the  Federal  Register,  Volume  39, 
Number  230,  Part  3,  Oil  Shale  Lease  Environmental  Stipulations  and  in  the 
Tract  C-a  Exploratory  Plan  of  May,  1974.  The  overall  objective  for  the 
aquatic  program  is  to  characterize  the  existing  aquatic  ecological  com- 
munities in  the  vicinity  of  Tract  C-a.  These  baseline  studies  will 
inventory  the  aquatic  habitats  which  may  be  affected  by  the  development  of 
oil  shale  on  and  around  Tract  C-a;  and  will  allow  determination  of  species 
composition,  productivity,  importance  to  man,  and  relative  uniqueness  of 
aquatic  habitats  and  species.  The  aquatic  baseline  program  includes  the 
collection  and  analysis  of  field  data  and  an  on-going  survey  of  pertinent 
literature.  Since  most  of  the  streams  on  and  near  Tract  C-a  are  intermittent 
and  since  most  of  the  permanent  aquatic  ecosystems  occur  off  tract,  char- 
acterization of  the  permanent  streams  will  be  emphasized. 

2.4.0.2  Sampling  Locations 

The  sites  of  the  various  sampling  stations  have  been  chosen  to  represent 
the  broadest  possible  range  of  aquatic  habitats  available.  A  total  of  35 
sampling  stations  have  been  established.  Because  emphasis  in  this  aquatic 
program  has  been  given  to  the  permanent  streams  near  Tract  C-a,  18  of  the 
stations  are  located  on  the  White  River  and  Yellow  Creek  (near  its  confluence 
with  the  White  River).  The  locations  of  the  aquatic  sampling  stations  are 
depicted  jn  Figure  2.4-1.  The  description  of  each  of  these  locations  is 
presented  in  detail  in  Section  2.4.1  of  the  RBOSP  Progress  Report  2  and 
will  not  be  repeated  here.  For  convenience  and  ease  of  discussion,  the 
sampling  stations  will  be  treated  according  to  their  geographical  locations 
in  the  following  manner:  stations  near  the  headwater  areas  west  of  Tract 
C-a  (Stations  1  -  5);  stations  on  Tract  C-a  (Stations  6  -  18);  stations  on 
Yellow  Creek  (Stations  19  -  22);  and  stations  on  the  White  River  (Stations 
23  -  35). 

2.4.0.3  Schedule 

The  schedule  of  events  for  the  RBOSP  Aquatic  Baseline  Data  Accumulation 
Program  is  presented  as  Table  2.4-1.  The  initial  sampling  was  begun  in 
October  1974;  and  sampling  will  continue,  through  August  1976.  At  each 
sampling  location  all  physical,  chemical,  and  biological  samples  are  obtained 
on  the  same  day.  Appendix  E-l-1  lists  the  dates  on  which  samples  were 
collected  in  October  1975,  and  Appendix  E-l-2  lists  the  sampling  dates  for 
the  November  -  December  1975  sampling  period.  During  October  1975,  samples 
were  collected  at  29  locations,  and  during  the  November  -  December  period, 
at  30  locations.   (The  number  of  sites  sampled  varies  with  the  number  of 
dry  sites  encountered.) 
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Figure  2.4-1.  RBOSP  Aquatic  Sampling  Locations 
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2.4.0.4  Report  Motif 

The  presentation  of  results  from  the  two  sampling  periods  included  in  this 
report  has  been  limited  to  a  preliminary  description  of  the  data;  and  in 
the  case  of  the  physical  and  chemical  parameters,  only  a  limited  number  of 
selected  parameters  are  discussed.  No  formal  data  interpretations  have  been 
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2.4.1  Physical  Measurements  and  Water  Chemistry 
2.4.1.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 

2.4.1.1  of  Progress  Report  3  for  specific  objectives. 

2.4.1.2  Methods 
Water  Flow 

No  change  in  methods  has  occurred  since  Progress  Report  3.  See  section 

2.4.1.2  of  Progress  Reports  2  and  3  for  specific  methods  used  in  measuring 
the  physical  characteristics  of  waters  under  study. 

Water  Chemistry 

No  change  in  methods  has  occurred  since  Progress  Report  3.  See  Table  2.4-2 
of  this  report  and  section  2.4.1.2  of  Progress  Reports  2  and  3  for  specific 
methods  used  for  water  chemistry  analysis. 

2.4.1.3  Results 

During  the  October  1975  sampling  period,  a  total   of  six  sampling  sites  were 
dry;   the  dry  sites   included  Stations  6,   10,   11,   15,   16  and  18.     During   the 
November  -  December  1975  period,   Stations  6,   10  -   12  and  16  were  dry  or 
frozen. 

The  physical   and  chemical   data  collected  during  the  October  1975  sampling 
period  are  presented  in  Appendices  E- 3-1   and  E-5-1 .     Data  collected  during 
the  November  -  December  1975  period  are  presented  in  Appendices  E-4-1   and 
E-6-1.     A  summary  of  selected  parameters  for  the  Yellow  Creek  and  White 
River  stations  are  presented  below. 

October  1975 
Parameter  Yellow  Creek  White  River 


Specific  conductance  (ymhos)  2150       -  4000  685       -  2475 

pH  8.3  -         8.7  8.0  -         8. 

Alkalinity,   total    (CaC03mg/l)   759       -  1669  185       -     208 

Chloride  (mg/1 )  35-129  28       -       32 

Sulfate   (mg/1)  162       -     311  43       -     144 

Dissolved  solids   (mg/1)  2108       -  2634  427       -     495 

Turbidity   (JTU)  5-20  5-9 

Dissolved  oxygen   (mg/1)  10.0  -       12.6  10.3  -       11. 

Temperature  (°C)  2-11  7-9 
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November  -  December  1975 

Parameter               Yellow  Creek 

White 

River 

Specific  conductance  (ymhos)  2200   -  4000 

625 

-  3400 

pH                        8.1-8.6 

8.3 

8.4 

Alkalinity,  total  (CaC03mg/l)  811   -  1811 

187 

-  228 

Chloride  (mg/1)             27   -  154 

22 

-  37 

Sulfate  (mg/1)              189   -  286 

43 

-  144 

Dissolved  solids  (mg/1)      1991   -  2786 

351 

-  502 

Turbidity  (JTU)             15   -   98 

3 

-  26 

Dissolved  oxygen  (mg/1)        7.4  -    9.6 

12.0 

-  13.8 

Temperature  (°C)             0-0 

0 

-   3 

The  summaries  of  selected  physical  and  chemical  data  from  the  two  sampling 
periods  were  generally  consistent  during  the  two  periods  and  reflected 
conditions  of  the  fall  and  early  winter  periods.  The  high  extremes  of  con- 
ductivity in  the  White  River  occurred  at  Station  28  near  the  mouth  of  Yellow 
Creek.  Other  conductivity  values  in  the  White  River  were  nearer  to  the 
minimum  values  presented  in  the  preceding  data  summaries.  The  data  are 
generally  within  the  ranges  observed  during  the  initial  year  of  aquatic 
baseline  studies. 
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2.4.1  -  Physical  Measurements  and  Water  Chemistry  Data 
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APPENDIX  E-l-1 

DATES  OF  SAMPLING  FOR 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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Station 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


APPENDIX  E-l-1 

DATES  OF  SAMPLING  FOR 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 


Date  Sampled 

Flow  Condition 

10-  2-75 

Fl  owi  ng 

10-  2-75 

Flowing 

10-  7-75 

Flowing 

10-  7-75 

Flowing 

10-  8-75 

Flowing 

10-  6-75 

Dry 

10-  6-75 

Flowing 

10-  6-75 

Flowing 

10-  6-75 

Fl owi  ng 

10-  6-75 

Dry 

10-  6-75 

Dry 

10-  6-75 

Flowing 

10-  6-75 

Flowing 

10-  8-75 

Flowing 

10-  8-75 

Dry  ' 

10-  8-75 

Dry 

10-  8-75 

Flowing 

10-  8-75 

Dry  ' 

10-  8-75 

Flowing 

10-20-75 

Fl  owi  ng 

10-20-75 

Flowing 

10-20-75 

Flowing 

10-17-75 

Flowing 

10-14-75 

Fl owi  ng 

10-14-75 

Flowing 

10-14-75 

Fl  owi  ng 

10-16-75 

Flowing 

10-16-75 

Flowing 

10-16-75 

Flowing 

10-13-75 

Flowing 

10-13-75 

Flowing 

10-13-75 

Flowing 

10-15-75 

Flowing 

10-15-75 

Flowing 

10-15-75 

Flowing 
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APPENDIX  E-2-1 

DATES  OF  SAMPLING  FOR 

RBOSP  AQUATIC  BASELINE  STUDIES 

NOVEMBER  -  DECEMBER  1975 


2.4.1.226 


I^RBOSP  PROGRESS  REPORT  | 


» 


APPENDIX  E-2-1 

DATES  OF  SAMPLING  FOR 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  -  DECEMBER  1975 

Station  Date  Sampled  Flow  Condition 

1  11-  6-75  Flowing 

2  11-10-75  Flowing 

3  11-21-75  Flowing 

4  11-21-75  Flowing 

5  12-  3-75  Flowing(Ice  Covered) 

6  12-  3-75  Dry 

7  12-  3-75  Flowing (Ice  Covered) 

8  12-  3-75  Flowing 

9  12-  3-75  Flowing 

10  11-21-75  Dry 

11  11-21-75  Dry 

12  12-  3-75  Frozen 

13  12-1-75  Flowing 

14  12-1-75  Flowing (Ice  Covered) 

15  12-  1-75  Flowingjlce  Covered) 

16  12-  3-75  Dry 

17  12-  1-75  Flowing 

18  12-1-75  Flowing 

19  11-25-75  Flowing(Ice  Covered) 

20  11-24-75  Flowing(Ice  Covered) 

21  11-24-75  Flowingjlce  Covered) 

22  ,  11-24-75  Flowingdce  Covered) 

23  11-24-75  Flowing(Slush) 

24  11-17-75  Flowing 

25  11-17-75  Flowing 

26  11-17-75  Flowing 

27  11-19-75  Flowing 

28  11-19-75  Flowing 

29  11-19-75  Flowing 

30  11-18-75  Flowing 

31  11-18-75  Flowing 

32  11-18-75  Flowing 

33  11-20-75  Flowing(Slush) 

34  11-20-75  Flowing(Slush) 

35  11-20-75  Flowing(Slush) 
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APPENDIX  E-3-1 

PHYSICAL  AND  CHEMICAL  CHARACTERISTICS  OF  STREAMS 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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2.4.2  Phytoplankton 
2.4.2.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 

2.4.2.1  of  Progress  Report  3  for  specific  objectives. 

2.4.2.2  Methods 

No  change  in  methods  has  occurred  since  Progress  Report  2.  See  section  2.4.2.2 
of  Progress  Report  2  for  specific  methods  used  in  phytoplankton  studies. 

2.4.2.3  Results 

Algal  taxa  observed  in  the  October  1975  phytoplankton  collections  are  listed 
in  Appendix  E-7-1.  A  total  of  115  taxa  were  observed  in  these  samples.  Quan- 
titative data  from  October  1975  are  presented  in  Appendix  E-7-2. 

During  the  October  1975  sampling,  the  most  abundant  phytoplankton  at  the  head- 
water stations  included  the  diatoms  Achnanthes  minutissima  and  Navicula  crypto- 
cephala  and  unidentified  flagellated  and  non-flagellated  chlorophytes. 

At  Tract  Stations  7,  8,  9,  12,  and  13,  the  most  abundant  taxa  generally  belonged 
to  the  Chrysophyta  and  they  included  Achnanthes  minutissima,  Achnanthes  lanceo- 
lata,  Chrysidiastrum  ocellatum,  Navicula  cryptocephala,  Navicula  gregaria, 
Navicula  pell iculosa,  Nitzschia  capitata,  Nitzschia  denticula,  Nitzschia  dis- 
sipata,  Nitzschia  frustulum,  and  Nitzschia  palea.  At  Station  14,  the  most 
abundant  taxa  were  the  cryptophyte  Cryptomonas  erosa  and  the  diatoms  Synedra 
miniscula,  Cyclotella  meneghiniana,  Synedra  fomal ica,  and  Synedra  amphicephala. 
At  Station  17,  phytoplankton  was  particularly  abundant.  The  most  abundant 
taxa  included  the  diatoms  Navicula  cryptocephala  and  Nitzschia  frustulum, 
the  cryptophyte  Cryptomonas  erosa,  and  unidentified  taxa  belonging  to  the 
Chlorophyta  and  Cyanophyta.   In  Yellow  Creek,  the  most  abundant  taxa  at  Sta- 
tion 19  were  Cryptomonas  erosa,  Nitzschia  acicularis  and  an  unidentified 
flagellated  chlorophyte,  whereas,  at  Stations  20  -  22,  the  most  abundant  taxa 
were  primarily  the  diatoms  Cyclotella  meneghiniana,  Achnanthes  minutissima, 
Nitzschia  holsatica,  Nitzschia  palea,  and  Thalassiosira  fluviatilis.  In  the 
White  River,  the  dominant  taxa  included  the  diatoms  Epithemia  sorex,  Diatoma 
vulgare,  Navicula  cryptocephala,  Navicula  salinarum  var.  intermedia,  Gompho- 
nema  ventricosum,  and  Nitzschia  frustulum  and  unidentified  flagellated  and  non- 
flagellated  chlorophyte  species.  During  the  October  1975  sampling,  phyto- 
plankton abundance  was  lower  in  the  White  River  than  in  any  of  the  other 
geographical  areas  of  study. 

During  the  November  -  December  1975  sampling  period,  the  most  abundant  algal 
taxa  in  the  phytoplankton  at  the  headwater  stations  included  the  diatoms  Achnan- 
thes minutissima  and  Navicula  pelliculosa.  At  the  tract  stations,  the  dominant 
taxa  were  the  diatoms  Achnanthes  minutissima,  Navicula  cryptocephala,  Synedra 
amphicephala,  Nitzschia  acicularis,  and  Nitzschia  frgstulum,  and  an  unidentified 
chlorophyte.   In  Yellow  Creek,  the  diatoms  Nitzschia  holsatica  and  Cyclotella 
meneghiniana  were  the  dominant  phytoplankton  taxa,  whereas  Navicula  viridulaT 
Diatoma  vulgare,  and  an  unidentified  chlorophyte  were  dominant  in  the  White 
River. 
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APPENDIX  E-7-1 

ALGAL  TAXA  OBSERVED  IN  THE  PHYTOPLANKTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-7-1 

ALGAL  TAXA  OBSERVED  IN  THE  PHYTOPLANKTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 


CYANOPHYTA 


Cyanophyta  I 
Chroococcus  dispersus 
Merismopedia  glauca 
Oscillatoria  tenuis 
Oscillatoria  spp. 
Schizothrix  calcicola 
Anabaena  flos-aquaf 
Anabaena  spp. 
Calothrix  spp. 

CHLOROPHYTA 

Chlamydomonas  globosa 
Ulothrix  spp. 
Stigeoc Ionium  spp. 
Ankistrudesmus  falcatus 
Scenedesmus  bijuga 
Scenedesmus  quadricauda 
Actinastrum  hantzschii 
Mougeotia  -spp. 
Spirogyra  spp. 
Zygnema  spp. 
Closterium  acutum 
Closterium  leibleinii 


Chlorophyta  I 

CHRYSOPHYTA 

Bicoeca  lacustris 
Chrysidiastrum  ocel latum 
Thalassiosira  fluviatilis 
Cyclotella  meneghiniana 
Stephanodiscus  astraea 
Diatoma  tenue 
Diatoma  vulgare 
Meridion  circulare 


Fragi 


Fragi 


Fragi 


Fragilari 


lari 


lari 


lari 


a_  capucma 
a  construens 


a  crotonensis 


a  leptostauron 


Fragilaria  pinnata 
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APPENDIX  E-7-1 

ALGAL  TAXA  OBSERVED  IN  THE  PHYTOPLANKTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 


CYANOPHYTA 


Cyanophyta  I 
Chroococcus  dispersus 
Merismopedia  glauca 
Oscillatoria  tenuis 
Oscillatoria  spp. 
Schizothrix  calcicola 
Anabaena  flos-aquaf 
Anabaena  spp. 
Calothrix  spp. 

CHLOROPHYTA 

Chlamydomonas  globosa 
Ulothrix  spp. 
Stigeoc Ionium  spp. 
Ankistrudesmus  falcatus 
Scenedesmus  bijuga 
Scenedesmus  quadricauda 
Actinastrum  hantzschii 
Mougeotia  -spp. 
Spirogyra  spp. 
Zygnema  spp. 
Closterium  acutum 
Closterium  leibleinii 


Chlorophyta  I 

CHRYSOPHYTA 

Bicoeca  lacustris 
Chrysidiastrum  ocellatum 
Thalassiosira  fluviatilis 
Cyclotella  meneghiniana 
Stephanodiscus  astraea 
Diatoma  tenue 
Diatoma  vulgare 
Meridion  circulare 


Fragi 


Fragi 


Fragi 


Fragi 


lari 


lari 


lari 


a_  capucma 
a  construens 


a  crotonensis 


laria  leptostauron 


Fragi lari a  pinnata 
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APPENDIX  E-i 

Fragilaria  vaucheriae 

Fragilaria  spp. 

Synedra  amphicephala 

Synedra  1 

Famel  ica 

Synedra  minuscula 

Synedra  \ 

Dulchella 

Synedra  i 

jlna 

Cocconeis  pediculus 

Achnanthes  lanceolata 

Achnanthes  minutissima 

Rhoicosphenia  curvata 

Gyrosigma  acuminatum 

Pleurosigma  delicatulum 

Anomoeoneis  sphaerophora 

Medium  al 

Ffine 

Diploneis  elliptica 

Diploneis  oblongella 

Navi 

cula 

arvensis 

Navi 

cula 

cryptocephala 

Navi 

cula 

cuspidata 

Navi 

cula 

gregaria 

Navi 

cula 

lanceolata 

Navi 

cula 

mutica 

Navi 

cula 

oblonga 

Navi 

cula 

pell iculosa 

Navi 

cula 

pupula 

Navi 

cula 

salinarum 

Navi 

cula 

salinarum  var.  intermedia 

Navi 

cula 

tripunctata 

Navi 

cula 

viridula 

Navi 

cula 

sp.  1 

Navi 

cula 

sp.  2 

Navicula 

sp.  5 

Caloneis 

amphisbaena 

Caloneis 

bacillum 

Pinnuleria  brebissonii 

Pinnularia  viridis 

Amphora  c/alis 

Amphora  ( 

Dvalis  var.  pediculus 

Cymbella 

affinis 

Cymbella 

mexicana 

Cymbella 

microcephala 

Cymbella 

pusilla 

Cymbel la 

sinuata 

Cymbella 

tumida 

Cymbella 

ventricosa 

Gom| 

Dhonema  intricatum 

•1    (Continued) 
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APPENDIX  E-7-1  (Continued) 
Gomphonema  lanceolatum 


Gomphonema  olivaceum 

Gomphonema  parvulum 

Gomphonema  ventricosum 

Amphiprora  alata 

Epi themia 

sorex 

Epithemia 

zebra 

Rhopalodia  gibba 

Cylindrotheca  gracilis 

Nitzschia 

acicularis 

Nitzschia 

apiculata 

Nitzschia 

capitellata 

Nitzschia 

denticula 

Nitzschia 

dissipata 

Nitzschia 

fonticola 

Nitzschia 

frustulum 

Nitzschia 

gracil is 

Nitzschia 

holsatica 

Nitzschia 

hungarica 

Nitzschia 

ignorata 

Nitzschia 

latens 

Nitzschia 

1 inearis 

Nitzschia 

palea 

Nitzschia 

vermicularis 

Cymatopleura  elliptica 

Cymatopleura  solea 

Surirella 

ovata 

Surirel la 

oval  is 

EUGLENOPHYTA 


Euglena  proxima 
Euglena  spp. 
Trachelomonas  hispida 


CRYPTOPHYTA 

Cryptomonas  erosa 
MICROFLAGELLATES 

Flagellate  (unidentified) 
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APPENDIX  E-7-2 

DENSITIES  OF  ALGAL  TAXA  OBSERVED  IN  THE  PHYTOPLANKTON  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-8-1 

ALGAL  TAXA  OBSERVED  IN  THE  PHYTOPLANKTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  -  DECEMBER  1975 


CYANOPHYTA 


Cyanophyta  I 
Chroococcus  dispersus 
Oscillatoria  tenuis 
OsciHatoria  spp. 
Schizothrix  calcicola 
Anabaena  spp. 
Calothrix  spp. 

CHLOROPHYTA 

Chlamydomonas  globosa 
Ulothrix  spp. 
Stigeoclonium  spp. 
Cladophora  spp. 
Oocystis  pus  ma 
Oocystis  spp. 
Ankistrodesmus  falcatus 
Scenedesmus  quadricauda 
Crucigenia  tetrapedia 
Mougeotia  spp. 
Spirogyra  spp. 
Zygnema,spp. 
Closterium  acutum 
Closterium  leibleinii 


Closterium  spp. 
Chlorophyta  I 

CHRYSOPHYTA 

Bicoeca  lacustris 
Chrysidiastrum  ocellatum 
Thalassiosira  f 1 uviati lis 
Cyclotella  meneghiniana 
Stephanodiscus  astraea 
Stephanodiscus  tenuis 
Diatoma  hiemale 
Diatoma  vulgare 
Meridion  circulare 
Fragilaria  construens 
Fragilaria  crotonensis 
Fragilaria  leptostauron 
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Fragilaria  pinnata 
Fragilaria  vaucheriae 
Hannaea  arcus 
Synedra  amphicephala 
Synedra  famelica 
Synedra  minuscula 
Synedra  pulchella 
Synedra  tenera 
Synedra  ulna 
Cocconeis  pediculus 
Cocconeis  placentula 
Achnanthes  lanceolata 
Achnanthes  minutissima 
Rhoicosphenia  curvata 
Mastogloia  smithii 
Amphi pleura  pellucida 
Gyros igma  acuminatum 
PI  euros igma  delicatulum 
Diploneis  elliptica 
Diploneis  pseudovalis 
Navicula  arvensis 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


xNavi 


Navi 


cula  cryptocephala 


cula  cuspidata 


cula  elginensis 


cula  fragilarioides 


cula  gregaria 


cula  mutica 


cula  pelliculosa 


cula,  protracta 


cula  pupula 


cula  salinarum 


cula  salinarum  var.  intermedia 


cula  subhamulata 


Navicula  tripunctata 


Navicula  viridula 


Navicula  sp.  1 


Navicula  sp.  2 
Caloneis  amphi sbaena 
Caloneis  bacillum 
Caloneis  ventricosa 
Pinnularia  burealis 
Pinnularia  brebissonii 


Pinnularia  viridis 

Amphora  coffeiformis 

Amphora  oval  is 

Amphora  "oval is  var.  pediculus 

Cymbella  affinis 
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Cymbella  mexicana 
Cymbella  microcephala 
Cymbella  prustrata 
Cymbella  pusilla 
Cymbella  sinuata 
Cymbella  ventricosa 
Cymbella  spp. 
Didymosphenia  geminata 
Gomphonema  intricatum 
Gomphonema  lanceolatum 
Gomphonema  olivaceum 
Gomphonema  parvulum 
Gomphonema  ventricosum 
Gomphoneis  herculeana 
Amphiprora  alata 
Epithemia  sorex 
Epit hernia  zebra 
Rhopalodia  gibba 
Rhopalodia  gibberula 
Cylindrotheca  gracilis 
Hantzschia  amphioxys 
Nitzschia  acicularis 
Nitzschia  amphibia 
Nitzschia  an^ustata 
Nitzschia  apiculata 
Nitzschia  capitellata 
Nitzschia  denticula 
Nitzschia  dissipata 
Nitzschi-a  font  i  col  a 
Nitzschia  frustulum 
Nitzschia  gracilis" 
xNitzschia  holsatica 
Nitzschia  hungarica 
Nitzschia  lanceolata 
Nitzschia  latens 
Nitzschia  linearis 
Nitzschia  microcephala 
Nitzschia  pa lea 
Nitzschia  sigmoidea 
Nitzschia  vermicularis 
Cymatopleura  elliptica 
Cymatopleura  solea 
Surirella  angustata 
Surirella  ovata 
Surirella  oval  is 
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APPENDIX  E-8-1  (Continued) 

EUGLENOPHYTA 

Euglena  spp. 

CRYPTOPHYTA 

Cryptomonas  erosa 
Rhodomonas  minuta 

MICROFLAGELLATES 

Flagellate  (unidentified) 
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2.4.3  Zooplankton 
2.4.3.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 

2.4.3.1  of  Progress  Report  3  for  specific  objectives. 

2.4.3.2  Methods 

In  accordance  with  the  revised  aquatic  Scope-of-Work  on  April  2,  1975, 
zooplankton  samples  are  taken  with  a  small  submersible  pump  at  all  stations. 
Other  methods  remain  unchanged  from  Progress  Report  2.  See  section  2.4.3.2 
of  Progress  Report  2  for  specific  methods. 

2.4.3.3  Results 

Zooplankton  taxa  encountered  in  October  1975  collections  are  listed  in 
Appendix  E-9-1.  A  total  of  72  taxa  was  observed  in  these  samples.  Data 
describing  the  distribution  of  these  organisms  are  given  in  Appendix  E-9-2. 
Centropyxis  species,  and  ciliates  dominated  the  Protozoa  at  all  sections  of 
the  sampling  area.  The  rotifer  fauna  at  the  headwater  and  the  spring-brook 
stations  on  Tract  C-a  were  generally  composed  of  bdelloids.  Contracted 
monogononts  were  the  most  common  forms  at  the  river  stations.  Rotifers, 
as  in  previous  months,  were  much  more  diverse  at  Station  14  and  the  Yellow 
Creek  stations  than  elsewhere,  with  Lepadel la,  Monstyla,  Notholca  and  other 
littoral  forms  abundant.  Crustacea  occurring  in  October  1975  were  similar 
to  those  found  in  August  1975.   In  October,  Nauplii,  Bryocamptus  hiemalis 
and  ostracods  occurred  at  the  headwater  and  spring-brook  stations.  Sta- 
tions 14  and  19  -  22  exhibited  a  high  diversity  with  several  cyclopoids  and 
cladocera  abundant.  Crustacea  were  rare  in  the  White  River. 
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2.4.3  -  Zooplankton  Data 
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APPENDIX  E-9-1 

ZOOPLANKTON  TAXA  OBSERVED  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 


PROTOZOA 


Acanthocystis  sp. 

Amoeba  proteus 

Carchesium  sp. 

Centropyxis  aculeata 

Centropyxis  arcelloides 

Centropyxis  constricta 

Centropyxis  ecornis 

Cephalodella  sp. 

Chilodonella  sp. 

Chilodonella  cucullula 

Ciliates  (unidentified) 

Cyphoderia  ampulla 

Cyphoderia  ampulla  var.  papillata 

Didinium  sp. 

Difflugia  sp. 

Difflugia  acuminata 

Difflugia  ecornis 

Difflugia  gramen 

Difflugia  lebes 

Difflugia  oblonga 

Difflugia  penardi 

Difflugia  smil ion 

Dileptus  sp. 

Epistyl is  sp. 

Heleopera  petricola 

Heleopera  rosea 

Paramecium  sp. 

Podophrya  sp. 

Testacida  sp. 

Urocentrum  turbo 

Vaginicola  sp. 

Vorticella  sp. 

Zoothamnium  sp. 

ROTIFERA 

Bdelloidea  (unidentified) 
Brachionus  plicatilis 
Cephalodella  sp. 
Cephalodella  catellina 
Cephalodella  gibba 
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Collotheca  sp. 
Colurella  adriatica 
Colurella  obtusa 
Conochilus  sp. 
Euchlanis  dilatata 
Keratella  cochlearis 
Keratella  quadrata 
Lecane  luna 
Lecane  nana 
Lepadella  patella 
Monogonont  (unidentified) 
Monostyla  sp. 
Monostyla  bulla 
Monostyla  closterocerca 
Monostyla  furcata 
Monostyla  lunaris 
Notholca  acuminata 
Notholca  squamula 
Trichotria  pocillum 

GASTROTRICHIA 
Chaetonotus  sp. 

TARDIGRADA 
Macrobiotus  sp. 

ARTHROPODA 

Crustacea 

Amphipoda 

Hyalella  azteca 

Cladocera 

Alona  circumfimbriata 
^  Ceriodaphnia  quadrangula 

Chydorus  sphaericus 

Daphnia  sp. 

Pleuroxus  aduncus 

Simocephalus  vetulus 

Copepoda 

Naupl ii 

Cyclopoid  copepodites 

Bryocamptus  hiemalis 

Bryocamptus  hiemal is  copepodite 

Cyclops  vernalis 

Eucyclops  agilis 

Paracyclops  fimbriatus  poppei 

Ostracoda  (unidentified) 
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2.4.4  Periphyton 
2.4.4.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 

2.4.4.1  of  Progress  Report  3  for  specific  objectives 

2.4.4.2  Methods 

No  change  in  methods  has  occurred  since  Progress  Report  3.  See  section  2.4.4.2 
of  Progress  Report  2  and  3  for  specific  methods. 

2.4.4.3  Results 

A  list  of  algal  taxa  observed  in  October  1975  is  presented  in  Appendix  E-10-1. 
The  quantitative  data  from  those  collections  is  included  in  Appendix  E-10-2. 

Periphytic  algal  densities  and  the  number  of  species  were  generally  low  at 
the  headwater  stations  (particularly  at  Station  3)  during  the  October  1975 
sampling.  The  most  abundant  species  included  the  chrysophytes  Bicoeca  lacus- 
tris, Achnanthes  minutissima,  Gomphonema  intricatum,  Epithemia  sorex,  and 
Navicula  pelliculosa  and  the  blue-greens  Lyngbya  spp.  At  the  tract  stations, 
the  periphyton  algal  densities  were  higher  than  those  of  the  headwaters.  The 
most  abundant  taxa  were  Achnanthes  minutissima,  Achnanthes  lanceolata,  Bicoeca 
lacustris,  Navicula  cryptocephala,  and  Gomphonema  intricatum.   In  Yellow  Creek, 
the  diatom  Achnanthes  minutissima  was  the  dominant  periphytic  algal  species 
at  Stations  20  -  22,  whereas  Nitzschia  frustulum,  Nitzschia  palea,  and  Ach- 
nanthes minutissima  were  the  dominant  species  at  Station  19.   In  the  White 
River,  the  most  abundant  taxa  included  Epithemia  sorex  and  several  other 
diatom  species  and  the  blue  greens  Lyngbya  spp. 

During  the  November  -  December  1975  sampling  period,  the  most  abundant  peri- 
phytic algal  taxa  included  the  chrysophytes  Achnanthes  minutissima,  Achnanthes 
lanceolata,  Bicoeca  lacustris,  Navicula  cryptocephala,  Gomphonema  intricatum, 
and  the  blue-greens  Lyngbya  spp.  At  the  tract  stations,  the  dominant  taxa 
were  Achnanthes  minutissima,  Gomphonema  intricatum,  Navicula  cryptocephala, 
and  Synedra  amphicephala.   In  Yellow  Creek,  the  most  abundant  periphytic  taxa 
included  Achnanthes  minutissima,  Synedra  amphicephala,  Nitzschia  frustulum, 
Nitzschia  holsatica,  and  the  blue-greens  Lyngbya  spp.  and  Calothrix  spp. 
The  diatoms  Epithemia  sorex,  Nitzschia  dissipata,  Diatoma  vulgare,  and  Gompho- 
nema ventricosum  were  the  dominant  algal  taxa  in  the  White  River  periphyton 
during  the  November  -  December  sampling. 
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2.4.4  -  Periphyton  Data 
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ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-10-1 

ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 


CYANOPHYTA 

Calothrix  spp. 
Lyngbya  spp. 
Oscillatoria  spp. 

CHLOROPHYTA 

Cladophora  spp. 
Closterium  leibleinii 


Zygnema  spp. 

CHRYSOPHYTA 

Achnanthes  hauckiana 
Achnanthes  lanceolata 
Achnanthes  minutissima 
Amphora  sp.  1 
Amphora  montana 
Amphora  oval  is 

Amphora  ovalis  var.  pediculus 
Amphi pleura  pellucida 
Amphiprora  alata 
Anomoeoneis  sphaerophora 
Bicoeca  lacustris 
Caloneis  amphisbaena 
Caloneis  bacillum 
Caloneis  ventricosa 
Chrysidiastrum  ocellatum 
Cocconeis  pediculus 
Cocconeis  placentula 
Cyclotella  meneghiniana 
Cylindrotheca  gracilis 
Cymatopleura  solea 
Cymbella  affinis 
Cymbella  lanceolata 
Cymbella  microcephala 
Cymbella"  mexicana 
Cymbella  prostrata 
Cymbella  pusilla 
Cymbella  sinuata 
Cymbella  ventricosa 
Diatoma  hiemale 


2.4.4.733 


APPENDIX  E-10-1  (Continued) 
Diatoma  tenue 


Diatoma  tenue  var.  elongatum 

Diatoma  vulgare 

Epithemia 

sorex 

Epithemia 

zebra 

Fragilaria  construens 

Fragilaria  lejytostauron 

Fragilaria  jrinnata 

Fragilaria  vaucheriae 

Gomphonema  sp.  1 

Gomphonema  intricatum 

Gomphonema  olivaceum 

Gomphonema  pjtrvulum 

Gyro sigma 

acuminatum 

Hantzschia  amphioxys 

Mastogloia  smithii 

Melosira 

ambiqua 

Melosira 

varians 

Meridion 

circulare 

Navicula 

arvensis 

Navicula 

capita ta 

Navicula 

cryptocephala 

Navicula 

cjregaria 

Navicula 

minima 

Navicula 

mutica 

Navicula 

oblonga 

Navicula 

pelliculosa 

Navicula 

radiosa 

Navicula 

salinarum  var.  intermedia 

Navicula 

subhamulata 

Navicula 

tri punctata 

Navicula 

vaucheriae 

Navicula 

virdula 

Navicula 

sp.  1 

Navicula 

sp.  2 

Nitzschic 

i  acicularis 

Nitzschie 

i  amphibia 

Nitzschic 

i  apiculata 

Nitzschic 

i  capitellata 

Nitzschie 

i  chasei 

Nitzschic 

l  denticula 

Nitzschic 

i  dissipata 

Nitzschia  frustulum 

Nitzschia  gracilis 

Nitzschia  holsatica 

Nitzschia  hungarica 

Nitzschia  latens 

( 
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APPENDIX  E-10-1  (Continued) 


Nitzschi 


Nitzschi 


Nitzschi 


Nitzschi 


a  linearis 


Nitzschia 


microcephala 
pa  lea 
sigmoidea 
thermal  is 


Pinnularia  brebissonii 


Pinnularia  viridis 
PleurosTgma  deltcatulum 
Rhoicosphenia  curvata 
Rhopalodia  gibba 
Rhopalodia  gibberula 
Stauroneis  phoenicentron 
Surirella  ovata 
Surirella  ovalis 
Synedra  amphicephala 
Synedra  del icatissima 
Synedra  minuscula 
Synedra  tenera 
Synedra  ulna 
Thalassiosira  f luviati lis 
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APPENDIX  E-10-2 

DENSITIES  OF  ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-10-3 

DRY  AND  ORGANIC  WEIGHT  OF  PERIPHYTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  19751 


Station 

Replicate                        Dry  Weight  (g/50cm2) 

Organic  Weight   (g/50cm2) 

1-A                                          0.2164 

0.0318 

1-B                                          0.2254 

0.0360 

1-C                                          0.1803 

0.0236 

2-A                                            0.0893 

0.0151 

2-B                                            0.1212 

0.0195 

2-C                                            0.5525 

0.0818 

3-A                                            0.0988 

0.0156 

3-B                                            0.0990 

0.0187 

3-C                                            0.1073 

0.0175 

4-A                                            0.1398 

0.0209 

4-B                                            0.1491 

0.0242 

4-C                                            0.0925 

0.0125 

5-.A                                            0.4068 

0.0896 

5-B                                            0.5745 

0.1124 

5-C                                            0.4480 

0.0824 

7-A                                            0.2208 

0.0305 

7-B                                            0.3295 

0.0412 

7-C                                            0.1920 

0.0273 

8-A                                            0.2374 

0.0488 

8-B                                            0.2569 

0.0710 

8-C                                            0.1713 

0.1103 

9-A                                            0.3468 

0.0429 

9-B                                            0.4286 

0.0568 

9-C                                            0.3886 

0.0398    • 

12-A                                          1.5933 

0.0828 

1 2-B                                            4.5057 

0.2011 

12-C                                            1.1081 

0.0581 

13-A                                            0.3966 

0.1019 

13-B                                            0.2666 

0.0699 

13-C                                            1.1288 

0.1814 

14-A                                            0.1471 

0.0287 

14-B                                            0.0810 

0.0168 

14-C                                           0.1074 

0.0239 

19-A                                            0.8996 

0.1365 

19-B                                            1.0653 

0.1465 

19-C                                          4.9627 

0.7927 

20-A                                            0.3309 

0.0454 

20-B                                           0.3254 

0.0516 

20-C                                           0.4074 

0.0420 

1  Stations  6,  10,   11,   15,   16  and  18  were  dry  at 

the  time  of  sampling.     No  samples 

from  17  due  to  lack  of  rocks. 
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Station 

Repl icate 

Dry  Weight  (g/50cm2) 

Organic  Weight   (g/50cm2) 

21 -A 

0.5131 

0.0560 

21-B 

0.2855 

0.0434 

21 -C 

0.6228 

0.0625 

22-A 

0.5011 

0.0624 

22-B 

0.2316 

0.0369 

22-C 

0.6312 

0.0770 

23-A 

3.5313 

0.4642 

23-B 

4.5383 

0.3997 

23-C 

3.3124 

0.3904 

24-A 

12.3838 

0.7952 

24-B 

19.9018 

1.1940 

24-C 

4.4697 

0.3064 

25-A 

3.5481 

0.4190 

25-B 

7.5530 

0.5190 

25-C 

5.8270 

0.5875- 

26-A 

9.5235 

0.6720 

26-B 

12.1300 

0.9588 

26-C 

4.9782 

0.4131 

27-A 

2.0516 

0.2269 

27-B 

7.2560 

0.6227 

27-C 

7.6202 

0.5694 

28-A 

3.0023 

0.0991 

28-B 

1.2891 

0.0478 

28-C 

8.1774 

0.1830 

29-A 

3.6894 

0.4848 

29-B 

2.8555 

0.3552 

29-C 

2.2708 

0.2841 

30-A 

4.7341 

0.3310 

30-B 

2.6468 

0.2786 

30-C 

20.5472 

0.8628 

31 -A 

2.0412 

0.3473 

31-B 

3.8917 

0.4383 

31 -C 

3.5766 

0.2299 

32-A 

6.7034 

0.5333 

32-B 

3.4973 

0.2800 

32-C 

3.0544 

0.2053 

33-A 

1.9873 

0.2502 

33-B 

1.4401 

0.1216 

33-C 

1.7729 

0.2383 

34-A 

1.8665 

0.1852 

34-B 

1.7989 

0.3065 

34-C 

3.4405 

0.3476 

35-A 

6.2992 

0.5873 

35-B 

6.0794 

0.5795 

35-C 

12.8726 
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APPENDIX  E-10-4 


CHLOROPHYLL  a  OF  PERIPHYTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  19751 
(Data  are  expressed  as  mg  Chlorophyll  a  per  cm2.) 


Station 


1 

2 

3 

4 

5 

7 

8 

9 

12 

13 

14 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


Repl icate 


A 

B 

C 

.0023 

.0028 

.0034 

.0004 

.0005 

.0005 

.0006 

.0005 

.0001 

.0009 

.0011 

.0018 

.0021 

.0068 

.0042 

.0024 

.0021 

.0027 

.0058 

.0041 

.0042 

.0005 

.0028 

.0020 

.0001 

.0003 

.0002 

.0124 

.0134 

.0090 

.0034 

.0113 

.0053 

.0160 

.0096 

.0049 

.0020 

.0034 

.0017 

.0006 

.0007 

.0012 

.0004 

.0003 

.0028 

.0113 

.0181 

.0059 

.0066 

.0107 

.0184 

.0143 

.0106 

.0157 

.0156 

.0088 

.0112 

.0157 

.0075 

.0170 

.0142 

.0041 

.0069 

.0079 

.0075 

.0070 

.0056 

.0104 

.0074 

.0090 

.0228 

.0036 

.0116 

.0071 

.0052 

.0021 

.0094 

.0029 

.0025 

.0133 

.0053 

.0064 

.0070 

.0051 

1  Stations  6,  10,  11,  15,  16  and  18  were  dry  at  the  time  of  sampling 
Insufficient  rocks  to  collect  at  Station  17. 
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APPENDIX  E-10-5 

ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  FROM  ARTIFICIAL  SUBSTRATES 

DURING  RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-10-5 

ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  FROM  ARTIFICIAL  SUBSTRATES 
DURING  RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 


4 


CYANOPHYTA 

Calothrix  spp. 
Lyngbya  spp. 

CHLOROPHYTA 

Scenedesmus  abundans 
Ulothrix  spp. 
Zygnema  spp. 

CHRYSOPHYTA 

Achnanthes  lanceolata 

Achnanthes  minutissima 

Amphora  ovalis  var.  pediculus 

Amphiprora  alata 

Caloneis  amphisbaena 

Caloneis  bacillum 

Cocconeis  pediculus 

Cocconeis  placentula 

Cyclotella  meneghiniana 

Cymatopleura  solea 

Cymbella  affinis 

Cymbella  mexicana 

Cymbella  pusilla 

Cymbel la  sinuata 

Cymbella  ventricosa 

Diatoma  vulgare 

Epithemia  sorex 

Epithemia  turgida 

Fragilaria  construens 

Fragilaria  leptostauron 

Fragilaria  pinnata 

Gomphonema  sp.  1 

Gomphonema  intricatum 

Gomphonema  olivaceum 

Gomphonema  parvulum 

Gomphonema  ventricosum 

Gyrosigma  acuminatum 

Navicula  arvensis 

Navicula  cryptocephala 

Navicula  salinarum  var.  intermedia 
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APPENDIX  E-10-5  (Continued) 

Navicula  tri punctata 
Navicula  virdula 
Navicula  sp.  1 
Nitzschia  acicularis 
Nitzschia  amphibia 
Nitzschia  apiculata 
Nitzschia  capitellata 
Nitzschia  chasei 
Nitzschia  dissipata 
Nitzschia  frustulum 
Nitzschia  gracilis 
Nitzschia"  holsatica 
Nitzschia  latens 


Nitzschia  linearis 
Nitzschia  microcephala 
Nitzschia  palea 
Nitzschia  sigmoidea 
Pleurosigma  delicatulum 
Rhopalodia  gibba 
Surirella  ovata 
Surirella  oval  is 
Synedra  minuscula 
Synedra  ulna 
Thalassiosira  fluviatilis 
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APPENDIX  E-10-6 

DENSITIES  OF  ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  FROM 
ARTIFICIAL  SUBSTRATES  DURING  RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-10-7 

DRY  AND  ORGANIC  WEIGHT  OF  PERIPHYTON  FROM  ARTIFICIAL  SUBSTRATES  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-10-7 

DRY  AND  ORGANIC  WEIGHT  OF  PERIPHYTON  FROM  ARTIFICIAL  SUBSTRATES  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  19751 


Station 

Replicate 

Dry  Weight   (g/50cm2) 

Organic 

Weight   (g/50cm2) 

20-A 

0.4634 

0.0528 

20-B 

0.3615 

0.0365 

20-C 

0.2706 

0.0299 

21 -A 

0.4830 

0.0587 

27-A 

0.2647 

0.0342 

27-B 

0.1823 

0.0262 

27-C 

0.2263 

0.0278 

29-A 

0.5591 

0.0414 

29-B 

0.4978 

0.0362 

29-C 

0.5798 

0.0483 

35-A 

0.0734 

i 

0.0124 

35-B 

0.0417 

0.0069 

35-C 

0.0713 

0.0107 

All  or  some  substrates  at  Stations  21  and  23  were  lost  or  destroyed 
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APPENDIX  E-10-8 

CHLOROPHYLL  a  CONCENTRATIONS  FROM  ARTIFICIAL  SUBSTRATES  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX   E-10-8 

CHLOROPHYLL  a  CONCENTRATIONS  FROM  ARTIFICIAL  SUBSTRATES  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES ,  OCTOBER  19751 
(Data  are  expressed  as  mg/cm2) 


Station  Replicate 


20 
21 
27 
29 
35 


A 

B 

C 

.0017 

.0017 

.0017 

.0010 

.0008 

.0006 

.0008 

.0052 

.0041 

.0040 

.0007 

<.0000 

.0004 

i 


1 
Some  or  all  of  the  substrates  from  Stations  21  and  23  were  destroyed 
or  lost. 
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APPENDIX  E-ll-1 

ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

NOVEMBER  -  DECEMBER  1975 
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APPENDIX  E-ll-1 

ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

NOVEMBER  -  DECEMBER  1975 


CYANOPHYTA 

Anabaena  spp. 
Calothrix  spp. 
Lyngbya  spp. 

CHLOROPHYTA 

Cladophora  spp. 

Closterium  spp. 

Closterium  monil iferum 

Cosmarium  radiosum 

Stigeoclonium  spp.      ;  ' 

CHRYSOPHYTA 

Achnanthes  lanceolata 

Achnanthes  minutissima 

Amphora  sp.  1 

Amphora  oval  is 

Amphora  oval  is  var.  pediculus 

Amphi pleura  pellucida 

Bicoeca  lacustris 

Caloneis  amphi sbaena 

Caloneis  bacillum 

Caloneis  ventricosa 

Cocconeis  pediculus 

Cocconeis  placentula 

Cyclotel la  meneghiniana 

Cylindrotheca  gracilis 

Cymatopleura  solea 

Cymbella  sp.  1 

Cymbel la  affinis 

Cymbella  mexicana 

Cymbella  microcephala 

Cymbella  prostrata 

Cymbella  sinuata 

Cymbel la  ventricosa 

Diatoma  hiemale 

Diatoma  tenue  var.  elongatum 

Diatoma  vulgare  L 

Epithemia  sorex 

Epithemia  zebra 
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APPENDIX  E-ll-1    (Continued) 
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Fragilaria  capucina 
Fragilaria  construens 
Fragilaria  leptostauron 


Frdgilaria  pinnata 
Fragilaria  vaucheriae 
Gomphonema  intricatum 
Gomphonema  olivaceum 
Gomphonema  parvulum 
Gomphonema  ventricosum 
Gyro sigma  acuminatum 
Hantzschia  amphioxys 
Mastogloia  smith ii 
Meridion  circulare 


Navi 


Navi 


Navi 


Navi 


Navicula  gregaria 
Navicula  minima 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


Navi 


cula  arvensis 


cula  ca pi  tat a 


cula  cryptocephala 


cula  cuspidata 


cula  pelliculosa 


Navicula  pupula 
Navicula  radiosa 


cula  salinarum 


cula  salinarum  var.  intermedia 


cula  seminulum 


cula  subhamulata 


cula  tantula 


cula  tri punctata 


cula  virdula 


cula 


Navicula 


N^ 

tzschi 

a 

N^ 

tzschi 

a 

Ni 

tzschi 

a 

N1 

tzschi 

a 

Ni 

tzschi 

a 

Ni 

tzschi 

a 

Ni 

tzschi 

a 

Ni 

tzschi 

a 

Ni 

tzschi 

a 

Ni 

tzschi 

a 

Nl 

tzschi 

a 

N- 

tzschi 

a 

Ni 

tzsch- 

a 

N- 

tzsclr 

a 

N- 

tzsclr 

a 

N- 

tzsch- 

a 

sp.  1 

sp.  2 

acicularis 
amphibia 
apiculata 
capitellata 
chasei 
denticula 
dissipata 
frustulum 
holsatica 
ignorata 
latens 
linearis 
microcephala 
pa  lea 
sigmoidea 
vermicularis 
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APPENDIX  E-ll-1  (Continued) 

Pinnularia  brebissonii 
Pinnularia  viridis 
PI  euros igma  delicatulum 
Rhoicosphenia  curvata 
Rhopalodia  gibba 
Rhopalodia  gibberula 
Stephanodiscus  spp. 
Stephanodiscus  tenuis 
Surirella  ovata 
Surirella  oval  is 
Synedra  amphicephala 
Synedra  delicatissima 
Synedra  fasciculata 
Synedra  minuscula 
Synedra  pulchella 
Synedra  ulna 
Thalassiosira  fluviatilis 
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APPENDIX  E-11-2 

DENSITIES  OF  ALGAL  TAXA  OBSERVED  IN  THE  PERIPHYTON  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

NOVEMBER  -  DECEMBER  1975 
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APPENDIX  E-ll-3 

DRY  AND  ORGANIC  WEIGHT  OF  PERIPHYTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  -  DECEMBER  1975 


2.4.4.892 


APPENDIX  E-ll-3 


^s^o^r^^F 


DRY  AND  ORGANIC  WEIGHT  OF  PERIPHYTON  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  -  DECEMBER  19751 


Station 
Replicate 


Dry  Weight  (g/50cm2) 


Organic  Weight  (g/50cm2) 


1-A 

1-B 
1-C 
2-A 
2-B 
2-C 
3-A 
3-B 
3-C 
4-A 
4-B 
4-C 
5-A 
5-B 
5-C 
7-A 
7-B 
7-C 
8-A 
8-B 
8-C 
9-A 
9-B 
9-C 
13-A 
13-B 
13-C 
14-A 
14-B 
14-C 
15-A 
15-B 
15-C 
18-A 
18-B 
18-C 
19-A 
19-B 
19-C 
20-A 
20-B 
20-C 


0.0851 
0.0680 
0.1331 
0.1257 
0.2139 
0.1680 
0.7179 
0.2517 
0.3180 
0.5207 
0.5389 
1.3226 
0.2841 
0.3132 
0.5092 
1.4289 
0.3551 
1.0990 
0.9712 
0.3273 
0.7911 
0.7548 
0.3054 
0.2028 
1.4385 
2.4741 
1.7567 
0.2956 
0.1787 
0.6830 
0.6696 
1.1360 
17.7390 
0.3612 
0.2797 
1.0413 
6.3571 
2.2141 
3.2744 
0.9735 
0.4426 
0.6489 


0.0261 
0.0219 
0.0337 
0.0188 
0.0307 
0.0222 
0.0657 
0.0318 
0.0411 
0.1007 
0.1104 
0.1708 
0.0250 
0.0504 
0.0791 
1010 
0286 
0582 
1789 
,0959 
,1584 
,0640 
.0188 
0.0219 
0.2662 
0.2696 
0.3230 
0.0294 
0.0253 
0.0445 
0.0665 
0.0612 
1 .  01 34 
0.0325 
0.0265 
0.0701 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0, 


1. 

0. 
0. 
0. 
0 


2299 
4906 
7176 
1736 
0774 


0.0964 


lStations  6,   10  - 
at  17  to  sample 


12  and  16  were  dry  at  the  time  of  sampling.      Insufficient  rocks 
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APPENDIX  E-ll-3   (Continued) 


Station 

Replicate 

Dry  Weight   (g/50cm2) 

Organic  Weight   (g/50cm2) 

21 -A 

0.1282 

0.0179 

21  -B 

0.1773 

0.0217 

21 -C 

0.2505 

0.0259 

22-A 

0.2066 

0.0291 

22-B 

0.0963 

0.0108 

22-C 

0.1431 

0.0157 

23-A 

3.8835 

0.4392 

23-B 

4.7213 

0.4175 

23-C 

3.2296 

0.4588 

24-A 

2.9999 

0.3040 

24-B 

7.7439 

0.6754 

24-C 

3.4690 

0.3442 

25-A 

4.8735 

0.5875 

25-B 

4.2952 

0.4126 

25-C 

3.7687 

.       0.4772   • 

26-A 

9.4142 

0.7099 

26-B 

13.6039 

1.1453 

26-C 

6.8555 

0.4817 

27-A 

6.5314 

0.7353 

27-B 

4.0282 

0.4091 

27-C 

5.6705 

0.6637 

28-A 

6.3753 

0.3340 

28-B 

2.9798 

0.2394 

28-C 

5.0423 

0.1646 

29-A 

6.3819 

0.8350 

29-B 

5.1462 

0.2766 

29-C 

3.5586 

0.3154 

30-A 

4.6166 

0.4019 

30-B 

4.3539 

0.4363 

30-C 

9.3172 

0.7581 

31 -A 

3.8110 

0.3897 

31-B 

4.7266 

0.6865 

31 -C 

2.4445 

0.3155 

32-A 

5.1446 

0.4552 

32-B 

5.3242 

0.4373 

32-C 

10.1K9 

0.6645 

33-A 

4.9543 

0.5611 

33-B 

5.2092 

0.3413 

33-C 

2.5392 

0.3654 

34-A 

4.8540 

0.6021 

34-B 

1.6130 

0.1578 

34-C 

2.3539 

0.1838 

35-A 

1.7490 

0.1997 

35-B 

7.4481 

0.6295 

35-C 

11.9563 

2.4.4.894 
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2.4.5  Benthos 
2.4.5.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 

2.4.5.1  of  Progress  Report  3  for  specific  objectives. 

2.4.5.2  Methods 

The  methods  reported  in  section  2.4.5.2  of  Progress  Reports  2  and  3  remain 
unchanged  with  the  exception  that  the  D-frame  net  was  utilized  at  Station  25 
during  both  the  October  and  November  -  December  1975  samplings  of  the  White 
River.  See  section  2.4.5.2  of  Progress  Reports  2  and  3  for  specific  methods 
used  in  benthos  sampling  and  analysis. 

2.4.5.3  Results 

Appendix  E-12-1  lists  the  111  benthic  taxa  observed  during  the  October  1975 
sampling,  whereas  Appendix  E- 13-1  presents  a  partial  listing  of  taxa  found 
during  the  November  -  December  1975  sampling  period  (laboratory  analyses  of 
Chironomidae  and  Oligochaeta  from  that  period  are  presently  being  completed). 
Quantitative  benthos  data  for  the  October  1975  sampling  period  are  presented 
in  Appendix  E-12-2  and  quantitative  data  from  the  November  -  December  sampling 
(excluding  Chironomidae  and  Oligochaeta)  are  presented  in  Appendix  E-13-2. 

During  the  October  sampling,  the  most  abundant  taxa  at  Headwater  Stations  1  - 
4  included  Oligochaeta,  Baetidae,  Plecoptera,  Chironomidae,  and  Simuliidae. 
At  Station  &  the  most  abundant  benthic  taxa  were  Oligochaeta,  Hyalella  azteca, 
Ceratopogonidae,  Chironomidae,  and  Simuliidae.  The  most  abundant  taxa  at  the 
tract  stations  included  Baetidae,  Plecoptera,  Chironomidae,  and  Simuliidae, 
whereas  in,  Yellow  Creek,  the  most  abundant  organisms  were  Oligochaeta,  Cerato- 
pogonidae, Chironomidae,  and  Simuliidae.   In  the  White  River,  the  dominant 
taxa  were  Oligochaeta,  Chironomidae,  Ephemerella  sp.,  .  Hydropsyche  sp.,  and 
Rhithrogena  sp. 

During  the  November  -  December  1975  sampling  period,  the  most  abundant  benthic 
taxa  at  the  headwater  stations  included  Chironomidae,  Plecoptera,  Baetidae, 
and  Nemoura  sp.  (at  Station  1).  At  the  tract  stations,  the  most  abundant  taxa 
were  Oligochaeta,  Chironomidae,  Baetidae,  and  Plecoptera  (at  Station  8).   In 
Yellow  Creek,  the  dominant  taxa  at  Stations  20  -  22  included  Oligochaeta, 
Chironomidae,  and  Simuliidae,  whereas  the  most  abundant  organisms  at  Station  19 
were  Acari,  Trichoptera,  and  Hyalella  azteca.   In  the  White  River,  Baetidae, 
Chironomidae,  and  Ephemerella  sp.  were  the  most  abundant  taxa  during  November  - 
December  1975. 
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2.4.5  -  Benthos  Data 
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APPENDIX   E-12-1 

MACROINVERTEBRATE  TAXA  OBSERVED  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-12-1 

MACROINVERTEBRATE  TAXA  OBSERVED  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 


I 


PLATYHELMINTHES 
Turbellaria 

Tricladida 

NEMATODA 

MOLLUSCA 
Gastropoda 

Basommatophora 
Lymnaeidae 

Lymnaea  sp. 
Physidae 

Physa  sp. 
Planorbidae 

ANNELIDA 
Hirundinea 
Rhynchobdellida 
Glossiphoniidae 

Helobdella  stagnal is 
Oligochaeta 
Haplotaxida 
Enchytraeidae 
Tubifjcidae 

Limnodrilus  claparedianus 
Limnodrilus  hoffmeisteri  typical 
Limnodrilus  udekemianus 
Rhyacodrilinae  sp. 
Immatures  with  capilliform  chaetae 
Immatures  without  capilliform  chaetae 
Naididae 
Nais  sp. 
Nais  behningi 
Pristina  sp. 

ARTHROPODA 
Arachnoidea 

Acari 
Crustacea 
Amp hi  pod a 
Talitridae 
Hyalella  azteca 
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Insecta 
Collembola 
Ephemeroptera 
Baetidae 
Baetis  sp. 
Callibaetis  sp. 
Dactyl obaetis  sp. 
Heptageniidae 
Epeorus  sp. 
Heptagenia  sp 
Rhithrogena  sp. 
Leptophlebiidae 
Choroterpes  sp. 
Traverella  albertana 

Ephemerellidae 

Ephemerella  sp. 
Caenidae 

Caen  is  sp. 
Tricorythidae 
Tricorythodes  sp. 
Odonata 
Zygoptera 
Coenagrionidae 
Argia  sp. 
Anisoptera 
Gomphidae 

Ophiogomphus  severus 
Plecoptera 
Systellognatha 
Perlbdidae 

Isogenoides  sp. 
Isogenus  -sp. 
Isoperla  sp. 
Hemiptera 

Corixidae 
Coleoptera 
Dytiscidae 
Deronectes  sp. 
Laccophilus  sp. 
Hydraenidae 

Ochthebius  sp. 
Hydrophilidae 

Cymbiodyta  sp. 
Elmidae 
Dubiraphia  sp. 
Dubiraphia  giulianii 
Microcylloepus  sp. 
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APPENDIX  E-12-1  (Continued) 


. Optioservus  sp. 
Zaitzevia  sp. 
Trichoptera 
Glossosomatidae 
Hydropsychidae 
Cheumatopsyche  sp. 
Hydropsyche  sp. 
Hydroptilidae 

Mayatrichia  sp. 
Limnephilidae 

Hesperophylax  sp. 
Leptoceridae 
Oecetis  sp. 
Lepidoptera 

Pyralidae 
Diptera 
Tipulidae 

Dicranota  sp. 

Pedicia  sp. 

Ormosia  sp. 

Limnophila  sp. 

Holorusia  sp. 
Psychodidae 

Peri  coma  sp. 
Thaumaleidae 
Ceratopoqonidae 
Chironomidae 

Unidentified 
Tanypodinae 

Ablabesmyia  sp. 

Larsia  sp. 

Pentaneurini  sp. 

Psectrotanypus  sp. 

Thienemannimyia  group  sp. 
Diamesinae 

Diamesa  sp. 

Monodiamesa  sp. 

Prodiamesa  sp. 

Odontomesa  sp. 
Podonominae 

Parachlus  sp. 
Orthocladiinae 

Acricotopus  sp. 

Chaetocladius  sp. 

Corynoneura  sp. 

Cricotopus  cricotopus 

Cricotopus  cricotopus  bicinctus 

Cricotopus  cricotopus  trifascia 
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Diplocladius  sp. 

Limnophyes  sp. 

Eukieferiella  sp. 

Orthocladius  euorthocladius 

Orthocladius  euorthocladius  sp.  17 

Orthocladius  sp. 

Parakiefferiella  sp. 

Paraphaenocladius  sp. 

Parametriocnemus  sp. 

Pseudosmittia  sp. 

Parorthocladius  sp. 

Thienemanniella  sp. 

Orthocladiinae  sp.  2 

Orthocladiinae  sp.  5 
Chironominae 

Chironomini  sp. 

Chironomus  sp.  group  2 

Paratendipes  sp. 

Paracladopelma  sp. 

Phaenopsectra  phaenopsectra 

Polypedilum  sp. 

Polypedilum  tripodura  group 

Stictochironomus  sp. 

Tanytarsini  sp. 

Tanytarsus  sp. 

Cladotanytarsus  sp. 

Micropsectra  sp. 

Rheotanytarsus  sp. 
Simul iidae 

Simul ium  sp. 
Stratiomyidae 

Euparyphus  sp. 

Stratiomys  sp. 
Tabanidae 

Chrysops  sp. 

Tabanus  sp. 
Rhagionidae 

Atherix  variegata 
Empididae 

Clinocera  sp. 
Ephydridae 
An thorny iidae 

Limnophora  aeguifrons 

Limnophora  discreta 
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APPENDIX  E-12-2 

DENSITIES  OF  BENTHOS  (MACROINVERTEBRATES)  OBSERVED  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-13-1 

MACROINVERTEBRATE  TAXA  OBSERVED  DURING 
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NOVEMBER  -  DECEMBER  1975 


Platyhelminthes 
Turbellaria 
Tricladida 

Nematoda 

Mollusca 
Gastropoda 

Basommatophora 
Lymnaeidae 

Lymnaea  sp. 
Physidae 
Physa  sp. 

Annelida 
Hirudinea 
Rhynchobdellida 
Glossiphoniidae 

Helobdella  stagnalis 
Oligochaeta 

Arthropoda 
Arachnoidea 

Acari  „ 
Crustacea 
Amphipoda 
Talitridae 
Hya 1 a  11  a  azteca 
Insecta 
Collembola 
Ephemeroptera 
Baetidae 
Baetis  sp. 
Callibaetis  sp. 
Heptageniidae 
Epeorus  sp. 
Heptagenia  sp. 
Rhithrogena  sp. 
Leptophlebiidae 

Choroterpes  sp. 
Ephemerellidae 

Ephemerella  sp. 
Tricorythidae 
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Tricorythodes  sp. 
Caenidae 
Caen is  sp. 

Odonata 
Zygoptera 
Coenagrionidae 
Amphiagrion  abbreviatum 
Enallagma  sp. 
Plecoptera 
Euholognatha 
Nemouridae 

Nemoura  sp. 
Capniidae 

Capnia  sp. 
Systellognatha 
Perlodidae 
Isogenus  sp. 
Isoperla  sp. 
Hemiptera 
Corixidae 
Cenocorixa  sp. 
Corisella  tarsalis 


Hesperocorixa  sp. 
Coleoptera 
Dytiscidae 

Deronectes  sp. 
Hydrophilidae 

Cymbiodyta  sp. 
Dryopidae 

Helichus  sp. 
Elmidae 

Dubiraphia  sp. 

Microcynoepus  sp 

Optioservus  sp. 

Zaitzevia  sp. 
Trichoptera 
Glossosmatidae 
Hydropsychidae 

Hydropsyche  sp. 
Hydroptilidae 

Hydroptila  sp. 
Lepidostomatidae 

Lepidostoma  sp. 
Limnephil idae 

Grammotaulius  sp. 

Hesperophylax  sp. 
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Leptoceridae 

Oecetis  sp. 
Lepidoptera 
Pyralidae 
Diptera 
Tipulidae 

Dicranota  sp. 

Ormosia  sp. 

Limnophila  sp. 

Holorusia  sp. 
Psychodidae 

Peri coma  sp. 
Thaumaleidae 
Ceratopogonidae 
Chironomidae 
Simuliidae 

Simulium  sp. 
Stratiomyidae 

Euparyphus  sp. 
Tabanidae 

Chrysops  sp. 

Tabanus  sp. 
Rhagionidae 

Atherix  variegata 
Empididae 

Clinocera  sp. 
Ephydridae 
Anthomyiidae 

Limnophora  aequifrons 

Limnophora  discreta 
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2.4.6  Sediment  Chemistry 

2.4.6.1  Objectives 

The  objectives  of  the  sediment  chemistry  studies  remain  unchanged  from  Pro- 
gress Report  2.  See  section  2.4.6.1  of  Progress  Report  2  for  specific 
objectives. 

2.4.6.2  Methods 

With  the  exception  of  analysis  for  arsenic  which  consists  of  a  digestion 
procedure  (EPA,  1973)  followed  by  colorimetric  analysis  according  to  APHA 
(1971),  no  change  in  methods  has  occurred  since  Progress  Report  3.  See 
section  2.4.5.2  and  2.4.6.2  of  Progress  Reports  2  and  3,  respectively,  for 
specific  methods  used  for  sediment  chemistry  studies. 

2.4.6.3  Results 

Appendices  E-14-1  through  E-16-1  presents  the  results  of  chemical  analysis 
of  sediment  samples  taken  during  the  October  1975  and  November  -  December 
1975  sampling  periods.  A  summary  of  results  for  selected  parameters  from 
those  sampling  periods  are  presented  below.  With  the  exception  of  aluminum, 
concentrations  of  the  selected  parameters  were  similar  in  the  two  streams 
during  both  sampling  periods. 

October  1975 
Parameter 
(ug/g) White  River Yel  low  Creek 

Aluminum  3,600  -  13,300  6,300  -  18,500 

Arsenic  3  -     6  3  -  5 

Lead  6  -     14  6  -  12 

Zinc  25      63  26  -  79 


November  -  December  1975 
Parameter 
(yg/g) White  River Yellow  Creek 

Aluminum  3,000  -  12,900  4,000  -  6,700 

Arsenic  3  -     5         2-10 

Lead  5  -     14         6-10 

Zinc  28      63        27  -    65 
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APPENDIX  E-14-1 

RESULTS  OF  SEDIMENT  CHEMISTRY  ANALYSIS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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RESULTS  OF  SEDIMENT  CHEMISTRY  ANALYSIS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  -  DECEMBER  1975 
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APPENDIX  E-16-1 

RESULTS  OF  SEDIMENT  HERBICIDE  ANALYSIS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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Station 

1-A 

1-B 

2-A 

2-B 

3-A 

3-B 

4-A 

4-B 

5-A 

5-B 

7-A 

7-B 

8-A 

8-B 

9-A 

9-B 
12-A 
12-B 
13-A 
1 3-B 
14-A 
14-B 
"I  7-A 
17-B 
19-A 
19-B 
20-A 
20-B 
21 -A 
21 -B 
22-A 
22-B 
23-A 
23-B 
24-A 
24-B 


APPENDIX  E-16-1 

RESULTS  OF  SEDIMENT  HERBICIDE  ANALYSIS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  19751 
(Data  are  expressed  in  yg/g) 


Tordon  22K 

Si  1  vex 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.05 

<0.05 

<0.05 

<0.05 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

Stations  6,  10,  11,   15,   16  and  18  were  dry  at  the  time  of  sampling 
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Station 

25-A 
25-B 
26-A 
26-B 
27-A 
27-B 
28-A 
28-B 
29-A 
29-B 
30-A 
30-B 
31 -A 
31 -B 
32-A 
32-B 
33-A 
33-B 
34-A 
34-B 
35-A 
35-B 


Tordon  22K 

Silvex 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<G.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

1 
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2.4.7  Macrophytes 
2.4.7.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 

2.4.7.1  of  Progress  Report  3  for  specific  objectives. 

2.4.7.2  Methods 

No  change  in  methods  has  occurred  since  Progress  Report  2.  See  section 

2.4.7.2  of  Progress  Report  2  for  specific  methods. 

2.4.7.3  Results 

During  the  October  1975  sampling,  aquatic  macrophytes  were  observed  at  four 
stations,  including  Stations  2,  5,  14,  and  19.  At  Station  2,  American  speed- 
well (Veronica  americana)  was  found  in  very  low  densities.  At  Station  5, 
watercress  (Rorippa  nasturtium-aquaticum)  was  observed  in  rank  abundance, 
while  the  density  of  shore  crowfoot  (Ranunculus  cymbolaria)  was  scattered. 
Horned  pondweed  (Zannichellia  palustris)  was  found  in  rank  density  at  Station 
14,  whereas  shore  crowfoot  was  found  in  yery   low  densities  at  Station  19. 

During  the  November  -  December  1975  sampling  period,  aquatic  macrophytes  were 
observed  at  Station  2  only.  At  Station  2,  the  abundance  of  American  speed- 
well was  scattered;  it  occurred  in  two  patches,  one  of  which  measured  ap- 
proximately 0.2  x  0.05  meters  and  the  other  approximately  0.2  x  0.03  meters. 


2.4-20 


r 


2.4.8  -  Fish  Data 
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APPENDIX  E-18-1 

LIST  OF  FISH  SPECIES  AND  NUMBERS  CAPTURED,  WHITE  RIVER  AND  LOWER  YELLOW  CREEK 

RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-18-1 

LIST  OF  FISH  SPECIES  AND  NUMBERS  CAPTURED, WHITE  RIVER  AND  LOWER  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 


Common  Name 

Brown  trout 
Mountain  whitefish 
Flannelmouth  sucker 
Bluehead  sucker 
Bluehead  x  Flannelmouth 
sucker 
Roundtail  chub 
Speckled  dace 
Fathead  minnow 
Channel  catfish 
Mottled  sculpin 


Scientific  Name 

Salmo  trutta 
Prosopium  williamsoni 
Catostomus  latipinnis 
Catostomus  discobolus 
Catostomus  latipinnis  : 
Catostomus  discobolus 
Gila  robusta 
Rhinichthys  osculus 
Pimephales  promelas 
Ictaluras  punctatus 
Cottus  bairdi 


Number 
Captured 

1 
9 
4 
8 

1  ^ 
1 

70 

1 

1 

,   98 
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APPENDIX  E-18-2 

FISH  DATA,  WHITE  RIVER  AND  YELLOW  CREEK 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-18-2 

FISH  DATA,  WHITE  RIVER  AND  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 


> 


Station 

Length 

Weight 

Replicate 

Date 
10-20-75 

Species 

(mm) 

(gm) 

20-1 

No  fish  observed 

20-2 

10-20-75 

No  fish  observed 

21-1 

10-20-75 

No  fish  observed 

21-2 

10-20-75 

No  fish  observed 

22-1 

10-20-75 

No  fish  observed 

22-2 

10-20-75 

No  fish  observed 

23-1 

10-17-75 

Mountain  whitefish 

138 

25.5 

Flannelmouth  sucker 

113 

14.2 

Speckled  dace 

74 

3.4 

it 

36 

0.5 

n 

42 

0.8 

M 

36 

0.6 

ii 

65 

2.4 

Mottled  sculpin 

101 

16.8 

ii 

86 

9.3 

23-2 

10-17-75 

Mountain  whitefish 

138 

24.9 

ii 

120 

15.2 

ii 

133 
123 

23.5 
17.2 

Speckled  dace 

63 

-      2.7 

M 

43 

0.8 

H 

35 

0.4 

/ 

Mottled  sculpin 

92 

13.3 

24-1 

10-14-75 

Bluehead  sucker 

99 

9.6 

Mottled  sculpin 

49 

1.5     . 

24-2 

10-14-75 

Mottled  sculpin 

91 

11.6 

n 

47. 

1.4 

ii 

56 

2.4 

M 

83 

7.9 

n 

79 

7.4 

25-1 

10-14-75 

Speckled  dace 

82 

6.5 

Mottled  sculpin 

89 

10.7 

H 

55 

2.4 

ii 

88 

8.6 

n 

83 

9.3 

ii 

80 

8.1 

ii 

80 

7.0 

25-2 

10-14-75 

No  fish  observed 

26-1 

10-14-75 

Speckled  dace 

86 

6.5 

ii 
ii 
ii 

78 
66 
69 

4.8 
3.0 
3.2 

2.4.8.175 
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APPENDIX  E-18-2  (Continued) 


Station 

■ 

Length 

Weight 

Replicate 

Date 
KM6-75 

Species 

(mm) 
146 

(gm) 

29-1 

Mountain  whitefish 

30.8 

Bluehead  sucker 

48 

1.1 

Speckled  dace 

41 

0.7 

M 

40 

0.7 

ii 

41 

0.7 

ii 

35 

0.5 

H 

33 

0.4 

Mottled  sculpin 

126 

ii 

109 

23.2 

n 

101 

16.9 

ii 

96 

15.8 

ii 

94 

14.3 

ii 

90 

11.4 

ii 

91 

13.2 

ii 

88 

11.9 

M 

85 

9.9 

ii 

84 

8.8 

ii 

79 

7.6 

ii 

56 

2.6 

ii 

55 

2.4 

H 

54 

2.1 

ii 

51 

1.9 

ii 

51 

1:8 

H 

52 

1.8 

y 

H 

52 

2.0 

29-2 

10-16-75 

Brown  trout 

94 

9.6 

Mountain  whitefish 

141 

25.3 

ii 

125 

19.3 

ii 

120 

15.4 

Speckled  dace 

39 

0.5 

ii 

35 

0.5 

ii 

35 

0.3 

ii 

36 

0.4 

ii 

36 

0.4 

ii 

37 

0.5 

ii 

35 

0.3 

n 

39 

0.5 

ii 

35 

0.3 

Mottled  sculpin 

108 

17.4 

ii 

98 

14.3 

ii 

89 

9.7 

ii 

87 

10.5 

30-1 

10-13-75 

Mottled  sculpin 

48 

1.5 

2.4.8.177 


APPENDIX  E-18-2  (Continued) 


Station 

Length 

Weight 

Replicate 

Date 

Species 

(mm) 
54 

(gm) 

30-1 

10-13-75 

Mottled  sculpin 

2.2 

ii 

89 

12.0 

30-2 

10-13-75 

Mottled  sculpin 

93 

12.3 

31-1 

10-13-75 

Speckled  dace 

82 

6.1 

Mottled  sculpin 

94 

12.1 

H 

91 

11.5 

ii 

80 

7.4 

31-2 

10-13-75 

Speckled  dace 

81 

5.4 

ii 

69 

3.5 

Mottled  sculpin 

97 

14.3 

H 

99 

14.9 

M 

95 

13.1 

ii 

89 

11.2 

ii 

87 

9.9 

ii 

88 

.       11.5 

H 

76 

6.3 

32-1 

10-13-75 

Bluehead  sucker 

92 

9.5 

Speckled  dace 

75 

4.7 

Mottled  sculpin 

91 

11.3 

n 

77 

7.4 

32-2 

10-13-75 

Speckled  dace 

80 

5.7 

H 

65 

3.1 

Mottled  sculpin 

94 

12.5 

ii 

51 

2.0 

33-1 

10-15-75 

No  fish  observed 

33-2 

10-15-75 

Flannelmouth  sucker 

107 

11.6 

ii 

107 

12.0 

Fathead  minnow 

70 

4.4 

Mottled  sculpin 

86 

34-1 

10-15-75 

Flannelmouth  sucker 

141 

26.5 

Speckled  dace 

81 

6.1 

ii 

75 

4.4 

ii 

72 

3.9 

ii 

69 

3.7 

H 

70 

3.5 

H 

69 

3.3 

H 

65 

2.8 

H 

69 

3.4 

ii 

68 

3.2 

n 

67 

3.1 

n 

44 

0.9 

n 

45 

0.9 

ii 

46 

1.1 

H 

45 

0.9 

ii 

44 

0.9 

2.4.8.178 


APPENDIX  E-18-2  (Continued) 


Station 

Length 

Weight 

Replicate 

Date 

Species 

(mm) 
40 

(qm) 

34-1 

10-15-76 

Speckled  dace 

0.7 

M 

•     42 

0.9 

M 

41 

0.7 

ii 

42 

0.7 

Mottled  sculpin 

94 

11.7 

H 

84 

9.1 

ii 

46 

1.5 

ii 

48 

1.5 

34-2 

10-15-75 

Speckled  dace 

35 

0.5 

n 

69 

3.0 

. 

Mottled  sculpin 

51 

1.2 

H 

83 

9.2 

ii 

93 

13.5 

ii 

88 

10.2 

35-1 

10-15-76 

Speckled  dace 

86 

7.3 

Mottled  sculpin 

89 

7.8 

n 

77 

6.6 

35-2 

10-15-75 

Bluehead  sucker 

94 

9.5 

Speckled  dace 

62 

2.7 

M 

38 

0.7 

Mottled  sculpin 

83 

8.7 

H 

86 

8.3 

H 

82 

8.1 

ii 

87 

9.1 
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APPENDIX  E-18-3 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  NINETY-SIX  MOTTLED  SCULPIN  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 


J 
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APPENDIX  E-18-3 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  NINETY-SIX  MOTTLED  SCULPIN  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER,  1975 


Food  Item 

Nematoda 

Heptagenia 

Rhithrogena 

Baetidae 

Traverella  albertana 

Ephemerella 

Tricorythodes 

PI ecoptera 

Odonata 

Coenagrionidae 

Coleoptera 

Glossosomatidae 

Hydropsychidae 

Hydropsyche 

Hydroptilidae 

Oecetis 

Pyral  idae 

Chironomidae 

Simul iidae 

Fish 


%   Frequency 

%  of  Total 

of  Occurrence1 

Food  Item2 

3 

2 

<  ] 

1 

< 

33 

25 

1 

<  ] 

5 

1 

<  ] 

14 

2 

1 

<  i 

1 

<  "i 

1 

< 

1 

<  ] 

3 

<  i 

78 

52 

2 

<  ] 

2 

<  ] 

8 

45 

16 

2 

<  ] 

.  2 

<  i 

1  %   frequency  of  occurrence  = 


2  %  of  total  food  it 


ems 


#  of  stomachs  containing  a  food  item 
total  #  of  stomachs  examined 

total  f  of  a  food  taxa  in  all  stomachs 
total  #  of  all  food  items 


>C 
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APPENDIX  E-18-4 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  THREE 
FLANNELMOUTH  SUCKERS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-18-4 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  THREE 
FLANNELMOUTH  SUCKERS  DURING 
RBOSP  AQUATIC  BASLEINE  STUDIES,  OCTOBER  1975 


Food  Item 

7o   Frequency 
of  Occurrence  i 

%   of  Total 
Food  Item2 

Ephemeroptera 
Baetidae 
Limnophila 
Chironomidae 

33 
33 
33 
67 

13 
7 
7 

73 

• 


J 


\. 


1  %   frequency  of  occurrence  =  #  of  stomachs  containing  a  food  item 

total  #  of  stomachs  examined 

2  o/  nf   4.^4.^1  *„„a    ■*.                      total  f  of  a  food  taxa  in  all  stomachs. 
^  %   of  total  food  items    =  ,  ,  , — „ — 2 — tt~e — j — rz 

total  #  of  all  food  items 
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APPENDIX  E-18-5 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  FIVE 
BLUEHEAD  SUCKERS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E-18-5 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  FIVE  BLUEHEAD  SUCKERS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 

%   Frequency  %   of  Total 

Food  Item  of  Occurrence1  Food  Item2 

Algae  80 


i     ol   r        c  #  of  stomachs  containing  a  food  item 

1  %  frequency  of  occurrence  =  +n*.^    #  nf  r+nm*nhl   Qvam -.•»»,< 

^    J  total  #  of  stomachs  examined 

2  oi     c   4.  4.  i   r  a   •+.         total  #  of  a  food  taxa  in  all  stomachs 
z  %  of  total  food  items    =  *.n*.^    u  nf   a11  ^^  ,xftmP 

total  #  of  a  1 1  food  items 


2.4.8.185 


RBOSP  PROGRESS  REPORT  j 


APPENDIX  E-18-6 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  ONE 
ROUNDTAIL  CHUB  DURING 
OCTOBER  1975 
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APPENDIX  E-18-6 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  ONE  ROUNDTAIL  CHUB  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 


Food  Item 


Nematoda 
Baetidae 
Coleoptera 
Chironomidae 


% 

of 

Frequency 
Occurrence1 

100 
100 
100 
100 

%   of  Total 
Food  Item2 

7 
13 
13 
67 

%   frequency  of  occurrence  = 


#  of  stomachs  containing  a  food  item 
total  #  of  stomachs  examined 


2  %   of  total  food  items 


total  #  of  a  food  taxa  in  all  stomachs 
total  #  of  all  food  items 
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APPENDIX  E-18-7 

SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  EIGHT 
MOUNTAIN  WHITEFISH  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 


) 
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APPENDIX  E-18-7 


SUMMARY  OF  STOMACH  CONTENT  ANALYSES  FOR  EIGHT  MOUNTAIN  WHITEFISH  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 


Food  Item 

Heptagenia 

Rhithrogena 

Baetidae 

Ephemerella 

Tricorythodes 

Hydropsyche 

Hydroptilidae 

Limnophila 

Chironomidae 

Simuliidae 


%   Frequency 

%  of  Total 

of  Occurrence1 

Food  Item2 

13 

>  1 

13 

>  1 

100 

40 

13 

>  1 

13 

>  1 

100 

13 

38 

9 

13 

>  1 

100 

34 

13 

1 

s. 


1  %   frequency  of  occurrence  = 


#  of  stomachs  containing  a  food  item 
total  #  of  stomachs  examined 


2  %  of  total  food  it 


ems 


total  #  of  a  food  taxa  in  all  stomachs 
total  #  of  all  food  items 


j 
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APPENDIX  E-18-8 

RESULTS  OF  FOOD  HABIT  ANALYSES  FOR  INDIVIDUAL  FISH 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-18-8 

RESULTS  OF  FOOD  HABIT  ANALYSES  FOR  INDIVIDUAL  FISH 
RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  19751 


Station 

23 

Date 

10-17-75 

Length 
(mm) 

138 

Weight 

(gm) 

25.5 

Food  Items 

Species 

# 

4 
1 

38 
2 

1 

Mountain  whitefish 

Chironomidae  larvae 
Chironomidae  pupa 
Baetidae  nymphs 
Hydropsyche  larvae 
Rhithrogena  nymph 

Mountain  whitefish 

138 

24.9 

16 
3 
8 
1 
1 
1 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 
Limnophila  larva 
Hydroptil idae  larva 
Tricorythodes  nymph 

Mountain  whitefish 

120 

15.2 

7 
4 
2 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 

Mountain  whitefish 

133 

23.5 

30 
4 
2 

18 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 
Hydroptil idae  larvae 

Flannelmouth  sucker 

113 

14.2 

1 

2 

Chironomidae  larva 
Ephemeroptera  nymphs 

Mottled  sculpin 

101 

16.8 

3 

1 

Hydropsyche  larvae 
Odonata  nymph  (parts) 

Mottled  sculpin 

86 

9.3 

10 
1 
3 
6 

Chironomidae  larvae 
Plecoptera  nymph 
Baetidae  nymphs 
Hydropsyche  larvae 

Mottled  sculpin 

92 

13.3 

1 

18 
2 

Hydropsychidae  larva 
Hydropsyche  larvae 
Oecetis  larvae 

1  No  fish  were  taken  at  Stations  20  -  22. 
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Station  24 


Date  10-14-75 


Species 
Bluehead  sucker 
Mottled  sculpin 
Mottled  sculpin 


Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 

Mottled  sculpin 


Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 


Length  Weight 

(mm)  (gm) 

99  9.6 

49  1.5 

91  11.6 


47     1.4 
56     2.4 


83 


7.9 


Food  Items 


Algae  present 

Chironomidae  larvae 

Chironomidae  larva 
Baetidae  nymph 
Hydropsyche  larvae 
Pyralidae  larva 

Chironomidae  larva 

Chironomidea  larvae 
Baetidae  nymph 
Hydropsyche  larva 

Chironomidae  larvae 
Baetidae  nymph 
Hydropsyche  larva 


79 

7.4 

1 
3 

Chironomidae  larva 
Hydropsyche  larvae 

Station 

25 

Date 

10-14-75 

89 

10.7 

2 
19 

Chironomidae  larvae 
Hydropsyche  larvae 

55 

2.4 

Nothing  found 

88 

8.6 

2 
16 

Chironomidae  larvae 
Hydropsyche  larvae 

83 

9.3 

18 

Hydropsyche  larvae 

80 

8.1 

2 

6 

17 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 

80 

7.0 

1 
5 

Chironomidae  larva 
Hydropsyche  larvae 
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Station  26 


Date  10-14-75 


Species 
Mottled  sculpin 


Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Mottled  sculpin 


Length 

Weight 
(gm) 

19.3 

Food  Items 

(mm) 

# 
3 

113 

Chironomidae  larvae 

3 

22 

2 

Plecoptera  nymphs 
Hydropsyche  larvae 
Pyral idae  larvae 

45 

1.1 

Nothing  found 

90 

11.3 

17 

Hydropsyche  larvae 

46 

1.3 

3 

Chironomidae  larvae 

2 
1 

Ephemerella  nymphs 
Plecoptera  nymph 

90 

10.6 

24 

Hydropsyche  larvae 

81 

7.5 

2 

Chironomidae  larvae 

5 

Hydropsyche  larvae 

78 

6.6 

2 

Chironomidae  larvae 

5 
1 

Hydropsyche  larvae 
Ephemerella  nymph 

79 

7.4 

6 

Hydropsyche  larvae 

87 

9.6 

1 

Chironomidae  larva 

5 

Hydropsyche  larvae 

48 

1.3 

2 

Chironomidae  larvae 

2 
2 

Hydropsyche  larvae 
Rhithrogena  nymph 

91 

10.3 

3 

Chironomidae  larvae 

1 

5 

20 

1 

Plecoptera  nymph 
Baetidae  nymphs 
Hydropsyche  larvae 
Pyralidae  larva 

1 

Tricorythodes  nymph 

89 

10.0 

1 

Chironomidae  larva 

2 

Hydropsyche  larvae 

Pyralidae  larva 
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Station  26  cont.   Date  10-14-75 


Species 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 


Bluehead  sucker 
Mottled  sculpin 

Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Length 

Weight 
(gm) 

7.2 

Food  Items 

(mm) 

4 
4 

81 

Hydropsyche  larvae 
Baetidae  nymphs 

84 

8.3 

14 
1 

1 

Hydropsyche  larvae 
Baetidae  nymph 
Plecoptera  nymph 

89 

9.1 

2 
16 

Chironomidae  larvae 
Hydropsyche  larvae 

1 

Hydroptilidae  larva 

52 

1.7 

2 

Hydroptilidae  larvae 

Station 

27 

Date 

10-16-75 

90 

9.5 

1 

Hydropsyche  larva 

91 

12.0 

13 

Hydropsyche  larvae 

54 

2.1 

1 

Hydropsyche  larva 

44 

1.0 

1 

Chironomidae  larva 

51 

1.7 

1 
2 

Hydropsyche  larva 
Baetidae  nymphs 

Station 

28 

Date 

10-16-75 

79 

6.2 

Algae  present 

82 

8.4 

1 

Chironomidae  larva 

89 

59 
54 


10.8 

3.1 
2.2 


Fish  parts 

4  Chironomidae  larvae 
1  Hydropsyche  larva 
10  Baetidae  nymphs 

1  Chironomidae  larva 
1  Hydropsychidae  larva 

Nothing  found 


( 


e 
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APPENDIX  E-18-8  (Continued) 
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Species 
Mottled  sculpin 
Mottled  sculpin 


Mountain  whitefish 


Mountain  whitefish 


Mountain  whitefish 


Mountain  whitefish 

Bluehead  sucker 
Mottled  sculpin 


Mottled  sculpin 


Station 

28 

Date 

10-16-75 

Length 

Weight 

(gm) 

2.0 

Food  Items 

(mm) 

4 

53 

Chironomidae  larvae 

50 

1.7 

2 
3 

Chironomidae  larvae 
Baetidae  nymphs 

Station 

29 

Date 

10-16-75 

146 

30.8 

2 
7 
1 
1 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larva 
Hydroptilidae  larva 

141 

25.3 

4 
1 
11 
3 
1 
1 

Chironomidae  larvae 
Chironomidae  pupa 
Baetidae  nymphs 
Hydropsyche  larvae 
Heptagenia  nymph 
Ephemerella  nymph 

125 

19.3 

6 

3 

13 

4 

Chironomidae  larvae 
Simuliidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 

120 

15.4 

1 
4 
5 

Chironomidae  larva 
Baetidae  nymphs 
Hydropsyche  larvae 

48 

1.1 

Algae  present 

126 

2 
4 
1 
29 
12 
1 
1 

Fish 

Chironomidae  larvae 
Plecoptera  nymph 
Baetidae  nymphs 
Hydropsyche  larvae 
Glossosomatidae  larva 
Ephemerella  nymph 

109 

23.2 

22 

6 

Baetidae  nymphs 
Hydropsyche  larvae 

J 


2.4.8.195 


Species 
Mottled  sculpin 

Mottled  sculpin 


Mottled  sculpin 


Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 

Mottled  sculpin 


Mottled  sculpin 


Mottled  sculpin 
Mottled  sculpin 


APPENDIX  E-18-8  (Continued) 


Station  29   (Cont)    Date  10-16-76 


Length     Weight 
(mm)         (gm) 


101 


46 


94 


90 


84 


79 


56 


55 


16.9 


15.8 


14.3 


11.4 


8.8 


7.6 


2.6 


2.4 


Food  Items 


T 


19  Chironomidae  larvae 

11  Baetidae  nymphs 

8  Hydropsyche  larvae 

2  Chironomidae  larvae 

1  Plecoptera  nymph 

3  Hydropsyche  larvae 

2  Nematoda 

8  Chironomidae  larvae 

15  Baetidae  nymphs 

1  Hydropsychidae  larva 

11  Hydropsyche  larvae 

1  Simuliidae  larva 

1  Hydropsyche  larva 


91 

13.2 

8 

Hydropsyche  larvae 

88 

11.9 

19 

Baetidae  nymphs 

5 

Hydropsyche  larvae 

85 

9.9 

17 

Baetidae  nymphs 

5 

Hydropsyche  larvae 

2  Chironomidae  larvae 

8  Baetidae  nymphs 

1  Hydropsyche  larvae 

1  Plecoptera  nymph 

1  Pyralidae  larva 

7  Chironomidae  larvae 

1  Plecoptera  nymph 

8  Baetidae  nymphs 

2  Hydropsyche  larvae 

1  Baetidae  nymph 

1  Hydropsyche  larva 

1  Plecoptera  nymph 

1  Hydropsyche  larva 


C 
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APPENDIX  E-18-8  (Continued) 


Station  29  (Cont.)  Date  10-16-76 


Species 
Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Mottled  sculpin 


Mottled  sculpin 


Mottled  sculpin 


Length 

Weight 

(gm) 

2.1 

Food  Items 

(mm) 

1 

54 

Baetidae  nymph 

51 

1.9 

Nothing  found 

51 

1.8 

2 

1 

Baetidae  nymphs 
Hydropsyche  larva 

52 

1.8 

2 
1 
2 

Baetidae  nymphs 
Hydropsyche  larva 
Nematoda 

52 

2.0 

6 

Baetidae  nymphs 

108 

98.0 

13 
1 

34 
9 

Chironomidae  larvae 
Plecoptera  nymph 
Baetidae  nymphs 
Hydropsyche  larvae 

98 

14.3 

4 

10 
5 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 

89 


87 


9.7 


10.5 


9  Chironomidae  larvae 

10  Baetidae  nymphs 

5  Hydropsyche  larvae 

1  Coleoptera  adult  (aquatic) 

1  Chironomidae  larva 

5  Baetidae  nymphs 

8  Hydropsyche  larvae 


Station  30 


Date  10-13-75 


Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


54 

89 
93 


2.2 

12.0 
12.3 


3  Chironomidae  larvae 
2  Hydropsyche  larvae 

16  Hydropsyche  larvae 

4  Hydropsyche  larvae 
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Station  31 


Date  10-13-75 


Species 
Mottled  sculpin 


Mottled  sculpin 

Mottled  sculpin 
Moll  ted  sculpin 
Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Bluehead  sucker 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 
Mottled  sculpin 


Length 

Weight 
(gm) 

12.1 

Food  Items 

(mm) 

# 

8 

2 

13 

1 

94 

Ctiironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larvae 
Pyralidae  larva 

91 

11.5 

1 

3 

Chironomidae  larva 
Hydropsyche  larvae 

80 

7.4 

1 

Hydropsyche  larva 

97 

14.3 

3 

Hydropsyche  larvae 

99 

14.9 

5 

Hydropsyche  larvae 

95 

13.1 

19 

Hydropsyche  larvae 

89 

11.2 

3 

Hydropsyche  larvae 

87 

9.9 

2 
1 

Hydropsyche  larvae 
Coenagrionidae  nymph 

88 

11.5 

10 

Hydropsyche  larvae 

76 

6.3 

1 

Hydropsyche  larva 

Station 

32 

Date 

10-13-75 

92 

91 

77 
91 
51 


9.5 
11.3 

7.4 

12.5 

2.0 


Algae  present 

2  Chironomidae  larvae 

1  Baetidae  nymph 

2  Hydropsyche  larvae 

2  Hydropsyche  larvae 
7  Hydropsyche  larvae 
Nothing  found 


- 


- 
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APPENDIX  E-18-8  (Continued) 


Species 
Flannelmouth  sucker 
Flannelmouth  sucker 
Mottled  sculpin 


Flannelmouth  sucker 


Roundtail  chub 


Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Bluehead  sucker 


Station 

33 

Date 

10-15-75 

Length 

Weight 

(gm) 

11.6 

Food  Items 

(mm) 

$ 

107 

Nothing  found 

107 

12.0 

8 

Chironomidae  larvae 

86 

-- 

2 

Hydropsyche  larvae 

Station 

34 

Date 

10-15-75 

141 

26.5 

9 
1 
1 

1 

Chironomidae  larvae 
Chironomidae  pupa 
Baetidae  .nymph 
Limnophila  larva 

417 

568 

1 

2 
2 

10 

Nematoda 

Coleoptera  adults 
Baetidae  nymphs 
Chironomidae  pupae 

94 

11.7 

13 

Hydropsyche  larvae 

84 

9.1 

2 
8 

Chironomidae  larvae 
Hydropsyche  larvae 

46 

1.5 

Nothing  found 

48 

1.5 

1 

1 

Plecoptera  nymph 
Nematoda 

51 

1.2 

1 

Ephemerella  nymph 

83 

9.2 

2 
3 

Hydropsyche  larvae 
Oecetis  larvae 

93 

13.5 

Nothing  found 

88 

10.2 

4 

Hydropsyche  larvae 

Station  35 

Date 

10-15-75 

94 

9.5 

Nothing  found 

2. 

4.8.199 

APPENDIX  E-18-8  (Continued) 


Species 
Mottled  sculpin 

Mottled  sculpin 


Mottled  sculpin 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Station 

34  (Cont.) 

Date 

10-15-75 

Length 

Weight 

(gm) 

7.8 

Food  Items 

(mm) 

# 
1 

89 

Baetidae  nymph 

3 
1 

Hydropsyche  larvae 
Pyral idae  larva 

77 

6.6 

1 

Chironomidae  larvae 

1 
4 
2 
2 
3 

Plecoptera  nymph 
Hydropsyche  larvae 
Heptagenia  nymphs 
Ephemerella  nymphs 
Traverella  albertana 
nymphs 

83 

8.7 

2 
2 

Hydropsyche  larvae 
Baetidae  nymphs 

86 

8.3 

4 
1 
1 

Hydropsyche  larvae 
Ephemerel la  nymph 
Pyral idae  larva 

82 

8.1 

1 

Chironomidae  larva 

1 

Heptagenia  nymph 

87 

9.1 

1 

Hydropsyche  larva 

e 
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APPENDIX  E-19-1 

LIST  OF  FISH  SPECIES  AND  NUMBERS  CAPTURED,  WHITE  RIVER  AND  LOWER  YELLOW  CREEK 

RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975 


J 
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APPENDIX  E-19-1 

LIST  OF  FISH  SPECIES  AND  NUMBERS  CAPTURED,  WHITE  RIVER  AND  LOWER  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  1975 


Number 

Common  Name                Scientific  Name  Captured 

Mountain  whitefish  Prosopium  wil liamsoni  10 

Flannelmouth  sucker  Catostomus  latipinnis  14 

Bluehead  sucker  Catostomus  discobolus  3 

Speckled  dace  Rhinichthys  osculus  19 

Fathead  minnow  Pimephales  promelas  1 

Mottled  sculpin  Cottus  bairdi  9 


9 
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APPENDIX  E-19-2 

FISH  DATA,  WHITE  RIVER  AND  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975 
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27-1 
27-2 


27-qual 
28-1 


28-2 


29-1 


29-2 


APPENDIX  E-19-2 

FISH  DATA,  WHITE  RIVER  AND  YELLOW  CREEK 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  19751 


Station 

Replicate 

Date 

23-1 

11-24-75 

23-2 

11-24-75 

24-1 

11-17-75 

24-2 

11-17-75 

25-1 

11-17-75 

25-2 

11-17-75 

26-1 

11-17-75 

26-2 

11-17-75 

11-19-75 
11-19-75 


11-19-75 
11-19.75 


11-19-75 


11-19-75 


11-19-75 


Species 


No  fish  observed 

No  fish  observed 

Mottled  sculpin 
ii 

No  fish  observed 
No  fish  observed 
No  fish  observed 
No  fish  observed 
Speckled  dace 


Mottled  sculpin 


No  fish  observed 

Mountain  whitefish 
it 

Flannelmouth  sucker 
ii 

Flannelmouth  sucker 
Flannelmouth  sucker 


Mountain  whitefish 
Flannelmouth  sucker 


Bluehead  sucker 

Fathead  minnow 

Mountain  whitefish 
ii 

Mottled  sculpin 

Mountain  whitefish 
ii 


Length 
(mm) 


96 
83 


44 
38 
37 
36 
41 
101 
89 
43 

351 

145 

445 

424 

455 

426 

450 

495 

140 

54 

52 

510 

455 

478 

434 

58 

70 

145 

127 

99 

92 

145 

121 


Weight 

(gm) 


14.2 
8.4 


0.9 
0.5 
0.6 
0.5 
0.8 
15.0 
11.5 
1.0 

41.0 

4.5 

75.0 

68.0 

90.0 

68.0 

77.0 

94.5 

23.5 

1.2 

1.1 

116.5 

84.0 

88.0 

75.0 

2.0 

4.1 

29.6 

17.2 

15.6 

13.1 

27.9 

13.4 


Stations   20  -   22  were  frozen  at  the  time  of  sampling 
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APPENDIX  E-19-3 


SUMMARY  OF  STOMACH  ANALYSES  FOR  SEVEN  MOTTLED 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975 


SCULPIN  DURING 
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APPENDIX  E-19-3 

SUMMARY  OF  STOMACH  ANALYSES  FOR  SEVEN  MOTTLED  SCULPIN  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  1975 


Food  Item 


%   Frequency 
of  Occurrence1 


%   of  Total 
Food  Item2 


Baetidae 

Ephemerella 

Coenagrionidae 

Coleoptera 

Hydropsyche 

Chironomidae 


43 
14 
14 
14 
71 
29 


69 
2 
2 
2 

17 
9 


%   of  frequency  of  occurrence 
2  %   of  total  food  items 


#  of  stomachs  containing  a  food  item 
total  #  of  stomachs  examined 

total  #  of  a  food  taxa  in  all  stomachs 
total  #  of  all  food  items 
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APPENDIX  E-19-4 

SUMMARY  OF  STOMACH  ANALYSES  FOR  TWELVE  FLANNELMOUTH  SUCKERS  DURING 

RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975 
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APPENDIX  E-19-4 

SUMMARY  OF  STOMACH  ANALYSES  FOR  TWELVE  FLANNELMOUTH  SUCKERS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  1975 


Food  Item 

Nematoda 

Baetidae 

Baetis 

Ephemerella 

Tricorythodes 

Plecoptera 

Corixidae 

Deronectes 

Hydropsychidae 

Hydropsvche 

Limnophila 

Chironomidae 

Simul iidae 


%   Frequency 

% 

of  Total 

of  Occurrence1 

Food  Item2 

17 

2 

50 

14 

17 

2 

25 

5 

8 

1 

17 

2 

8 

1 

8 

1 

8 

1 

33 

13 

8 

2 

75 

53 

17 

6 

J 


1  %   of  frequency  of  occurrence  = 

2  %   of  total  food  items       = 


#  of  stomachs  containing  a  food  item 

total  #  of  stomachs  examined 
total  #  of  a  food  taxa  in  all  stomachs 
total  #  of  all  food  items 
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APPENDIX  E-19-5 

SUMMARY  OF  STOMACH  ANALYSES  FOR  TWO  BLUEHEAD  SUCKERS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975 


J 
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APPENDIX  E-19-5 

SUMMARY  OF  STOMACH  ANALYSES  FOR  TWO  BLUEHEAD  SUCKERS  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  1975 


Food  Item 


%   Frequency 
of  Occurrence1 


%   of  Total 
Food  Item2 


Nothing  was  found  in  either  stomach 


) 


J 
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)  APPENDIX  E-19-6 

SUMMARY  OF  STOMACH  ANALYSES  FOR  EIGHT  MOUNTAIN  WHITEFISH  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975       / 


J 
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APPENDIX  E-19-6 

SUMMARY  OF  STOMACH  ANALYSES  FOR  EIGHT  MOUNTAIN  WHITEFISH  DURING 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  1975 


J 


Food  Item 

Nematoda 

Heptagenia 

Baetidae 

Ephemerella 

Plecoptera 

Coenagrionidae 

Hydropsychidae 

Hydropsyche 

Hydroptil idae 

Pyralidae 

Chironomidae 

Simul iidae 


%   Frequency 
of  Occurrence1 

13 
13 
50 
25 
13 
13 
13 
25 
25 
13 
38 
13 


%   of 

Total 

Food 

Item2 

10 

>  1 

7 

1 

2 

19 

3 

19 

1 

>  1 

35 

2 

1  %   of  frequency  of  occurrence  = 

2  %  of  total  food  items 


#  of  stomachs  containing  a  food  item 

total  7:   of  stomachs  examined 
total  v   of  a  food  taxa  in  all  stomach s 
total  #  of  all  food  items 
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APPENDIX  E-19-7 


RESULTS  OF  FOOD  HABIT  ANALYSES  FOR  INDIVIDUAL  FISH 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  1975 


* 
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APPENDIX  E-19-7 

RESULTS  OF  FOOD  HABIT  ANALYSES  FOR  INDIVIDUAL  FISH 
RBOSP  AQUATIC  BASELINE  STUDIES,  NOVEMBER  19751 


Species 
Mottled  sculpin 

Mottled  sculpin 


Mottled  sculpin 


Mountain  whitefish 


Flannelmouth  sucker 


Flannelmouth  sucker 


Flannelmouth  sucker 


351 


410 


445 


424 


455 


750 


680 


900 


Station  28 


Station 

24 

Date 

11-17-75 

Length 

Weight 

(gm) 

14.2 

Food  Item 

(mm) 

# 

3 
1 

96 

Hydropsyche  larvae 
Coleoptera  adult  (aquat 

83 

8.4 

4 
4 
1 

Chironomidae  larvae 
Baetidae  nymphs 
Hydropsyche  larva 

Station 

26  ^ 

Date 

11-17-75 

101 

15.0 

1 
1 
1 

Chironomidae  larva 
Ephemerella  nymph 
Hydropsyche  larva 

Station 

27 

Date 

11-19-75 

43  Coenagrionidae  nymphs 

9  Chironomidae  larvae 

8  Baetidae  nymphs 

1  Hydropsyche  larva 

6  Chironomidae  larvae 

3  Baetidae  nymphs 

5  Chironomidae  larvae 

1  Tricorythodes  nymph 

2  Chironomidae  larvae 
1  Chironomidae  pupa 

1  Plecoptera  nymph 

5  Baetidae  nymphs 

1  Hydropsyche  larva 

Date  11-19-75 


Mountain  whitefish 


140  23.5 


1     Hydroptil idae  larva 


2No  fish  were  taken  at  Stations  20  -  23,   25,   30,   33,   35, 
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APPENDIX  E-19-7  (Continued) 


Species 
Flannelmouth  sucker 

Flannelmouth  sucker 
Flannelmouth  sucker 
Flannelmouth  sucker 


^J 


Flannelmouth  sucker 


Flannelmouth  sucker 


Flannelmouth  sucker 


Mountain  whitefish 


J 


Station 

28 

Date 

11-19-75 

Length 

Weight 

(gm) 

680 

Food  Item 

(mm) 

1 
2 

426 

Chironomidae  larva 
Ephemerella  nymphs 

450 

770 

Nothing  found 

495 

945 

1 

Baetis  nymph 

510 

1165 

34 
7 
6 
5 
1 
1 
1 
2 
1 
1 
2 

Chironomidae  larvae 
Chironomidae  pupae 
Simuliidae  larvae 
Baetidae  nymphs 
Hydropsychidae  larva 
Hydropsyche  larva 
Nematoda 

Limnophila  larvae 
Baetis  nymph 
Corixidae  adult 
Ephemerella  nymphs 

455 

840 

2 
2 
2 
1 
1 

Chironomidae  larvae 
Chironomidae  pupae 
Baetidae  nymphs 
Hydropsyche  larva 
Nematoda 

478 

880 

2 
3 
1 
1 
13 
2 

Baetidae  nymphs 
Chironomidae  larvae 
Chironomidae  pupa 
Simuliidae  larva 
Hydropsyche  larvae 
Ephemerella  nymphs 

434 

750 

1 
1 
1 
1 

Chironomidae  larva 
Plecoptera  nymph 
Baetidae  nymph 
Deronectes  adult 

Station 

29 

Date 

11-19-75 

145 

29.6 

1 
1 

Hydroptil idae  larva 
Ephemerella  nymph 
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Station  29  (Cont.)   Date  11-19-75 


Species 

Mountain  whitefish 
Mountain  whitefish 
Mountain  whitefish 
Flannelmouth  sucker 
Bluehead  sucker 
Mottled  sculpin 

Mottled  sculpin 
Mottled  sculpin 


Mountain  whitefish 


Mountain  whitefish 
Flannelmouth  sucker 
Bluehead  sucker 

Mottled  sculpin 


Length 

Weight 

(gm) 

17.2 

# 
1 

Food  Item 

(mm) 

127 

Baetidae  nymph 

145 

27.9 

Nothing  found 

121 

13.4 

2 

Chironomidae  larvae 

63 

2.2 

Nothing  found 

49 

1.1 

Nothing  found 

99 

15,6 

2 
2 
1 

Baetidae  nymphs 
Hydropsyche  larvae 
Coenagrionidae  nymph 

92 

13.1 

31 
2 

Baetidae  nymphs 
Hydropsyche  larvae 

51 

1.8 

Nothing  found 

Station 

31 

Date  11-18-75 

345 

320 

66 
4 
4 
5 
6 

42 
1 
2 
1 

21 

Chironomidae  larvae 
Simul iidae  larvae 
Plecoptera  nymphs 
Baetidae  nymphs 
Hydropsychidae  larvae 
Hydropsyche  larvae 
Pyralidae  larva 
Ephemerel la  nymphs 
Heptagenia  nymph 
Nematoda 

140 

23.7 

2 

Baetidae  nymphs 

407 

615 

2 

Chironomidae  larvae 

397 

660 

Nothing  found 

Station 

34 

Date  11-20-75 

89 

16.9 

Nothing  found 

2.4.8. 

217 

2.4.9     Springs  and  Seepages 

2.4.9.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 
2.4.9  of  Progress  Report  3  for  specific  objectives. 

2.4.9.2  Methods 

No  change  in  methods  has  occurred  since  Progress  Report  3.  See  section 
2.4.9  of  Progress  Report  3  for  specific  methods. 

2.4.9.3  Results 

Approximate  locations  of  springs  and  seepages  on  or  near  Tract  C-a  are  shown 
on  Figure  2.4-2. 
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2.4-24 


2.4.10     Hydrology    ■ 

2.4.10.1  Objectives 

The  objective  of  this  segment  of  the  aquatic  program  is  to  measure  the  approxi- 
mate stream  velocities  at  each  site  at  the  time  of  sample  collection  to  assist 
in  characterizing  the  existing  aquatic  habitat. 

2.4.10.2  Methods 

Stream  velocity  is  measured  at  each  sampling  site  with  Gurley  flowmeters  or 
an  equivalent  device.  * 

2.4.10.3  Results 

The  approximate  stream  velocities  during  the  October  and  November  -  December 
1975  sampling  periods  are  presented  in  Appendices  E-20-1  and  E-21-1. 
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2.4.10  -  Hydrology  Data 
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APPENDIX  E-20-1 

STREAM  FLOW 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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APPENDIX  E-20-1 


STREAM  FLOW, 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER,  19751 
(Results  are  expressed  in  feet  per  second  and,  where  appropriate, 
are  given  for  bank  sides  and  point  of  maximum  flow.) 


Station 


1 

2 

3 

4 

5 

7 

8 

9 
12 
13 
14 
17 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28  - 
29 
30 
31 
32 
33 
34 
35  1.5;  4.5;  2.5 


Flow  Rate2 

s         m 

s 

0.5 

0.9 

1.3 

1.1 

1.2 

1.7 

1.5 

1.6 

0.7 

1.9 

0.4 

NM 

1.3 

1.3 

2.0 

2.0 

1.6;   3.6; 

2.0 

1.5;   1.0 

2.2;   1.6; 

1.8 

1.7; 

0.8 

0.2;   0.6; 

1.0 

0.7;   0.9; 

0.1 

4.5;   4.5; 

1  .8 

2.7;   2.3; 

1.8 

3.1;   2.9; 

2.7 

1.1;   2.7; 

3.1 

0.8;   1.0; 

0.6 

1.7;   2.5 

1 
Stations  6,  10,  11,  15,  16  and  18  were  dry  at  the  time  of  sampling 

2 

NM  =  Not  measurable 
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APPENDIX  E-21-1 

STREAM  FLOW 
RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  -  DECEMBER  1975 


I 
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APPENDIX  E-21-1 

STREAM  FLOW,  RBOSP  AQUATIC  BASELINE  STUDIES 
NOVEMBER  -  DECEMBER  19751 
(Results  are  expressed  in  feet  per  second) 


Station 


1 
2 
3 
4 
5 
7 
8 
9 
13 
14 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


Flow  Rate2 

s       m       s 

1.0 

1.0 

NM3 

1.7 

0.5 

0.8 

0.7 

1.1 

1.0 

0.3 

0.5 

0.5 

0.4 

0.9 

0.8 

1.5 

1.6 

2.1 

,3.2 

2.6 

,2.9;1.6 

3.3 

,3.9;2.6 

1.5 

,2.1;3.3 

0.7 

,0.9;0.1 

0.9 

,1.2;0.7 

2.1 

1.8;2.1 

3.3: 

3.3;1.7 

3.1: 

2.6;3.3 

1.6; 

1.9;3.1 

0.8: 

2.2 

2.4; 

2.2 

0.9; 

5.3    • 

Stations  6,  10  -  12  and  16  were  dry  at  the  time  of  sampling. 

2 

Measurements  taken  at  bank  sides  (s)  and  point  of  maximum  flow  (m) 
where  appropriate 

3NM  =  Not  measurable 
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APPENDIX  E-22-1 

WATER  QUALITY  DATA  SPECTROGRAPHIC  ELEMENT  SCAN 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 
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— h  m 

cr  z 
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2.4.11  Miscellaneous  Studies 

2.4.11.1  Objectives 

No  change  in  objectives  has  occurred  since  Progress  Report  3.  See  section 
2.4.11  of  Progress  Report  3  for  specific  objectives. 

2.4.11.2  Methods 

No  change  in  methods  has  occurred  since  Progress  Report  3.  See  section 
2.4.11  of  Progress  Report  3  for  parameters  included  in  these  studies.  The 
frequency  of  collection  of  the  various  parameters  included  in  these  investi 
gations  and  the  list  of  parameters  are  presented  in  Table  2.4-3. 

2.4.11.3  Results 

Data  from  the  October  and  December  1975  sampling  periods  are  included  in 
Appendices  E-22-1  through  E-24-1 . 
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Table  2.4-3.   List  of  parameters  and  sampling  frequency  for  water  quality 
investigations. 


Semi-Monthly  Semi-Monthly1 

Element  or  Compound  Element  or  Compound 

Barium  Arsenic 

Boron  Cadmium 

Calcium  Lead 

Chromium  Manganese 

Cooper  Mercury 

Fluoride  Phosphorus 

Iron  Cyanide 

Lithium  Sulfide 

Magnesium 

Potassium 

Selenium 

Silicon 

Sodium 

Sulfate 

Zinc 

Ammonia 

Bicarbonate 

Carbonate 

Chloride 

Color 

D-issolved  solids 

Kjeldahl  nitrogen 

Nitrate 

Nitrite 

Odor 

Oil  and  Grease 

Turbidity 


1  Subject  to  review 
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Table  2.4-3.      (Continued) 


Quarterly 

Orqanics 

Radioactivity         Element  or  Compound 

Total  organic  C 

Gross  Alpha           Complete  Element  Scan 

•  if  <  10mg/l  no 

>  4  picocuries/1 

additional 

analyze  for  RA  226 

analysis 

•  if  >  10mg/l  then, 

Gross  Beta 

Dissolved  organic 

C 

•  if  >  100  picocuries/1 

Suspended  organic 

C 

analyze  for  Th  230  and 

Phenols 

Natural  Uranium 

Sulfate 

Nitrogen 

Chemical  oxygen  demand 

Fecal  coliform 

Pesticides 

N 
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2.4.11   -  Miscellaneous  Studies  Data 
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APPENDIX  E- 22-2 

WATER  QUALITY  DATA 

RBOSP  AQUATIC  BASELINE   STUDIES 

OCTOBER  1975 
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APPENDIX  E-22-1 

WATER  QUALITY  DATA  SPECTROGRAPHIC  ELEMENT  SCAN 

RBOSP  AQUATIC  BASELINE  STUDIES,  OCTOBER  1975 

(Data  are  expressed  in  mg/1  and  are  based  upon  dissolved  solids) 


Parameter 


Aluminum  (Al ) 
Antimony  (Sb) 
Arsenic  (As) 
Barium  (Ba) 
Beryllium  (Be) 
Bismuth  (Bi) 
Boron  (B) 
Cadmium  (Cd) 
Calcium  (Ca) 
Chromium  (Cr) 
Cobolt  (Co) 
Copper  (Cu) 
Germanium  (Ge) 
Iron  (Fe) 
Lead  (Pb) 
Magnesium  (Mg) 
Manganese  (Mn) 
Molybdenum  (Mo) 
Nickel  (Ni) 
Potassium  (K) 
Silica  (Si 
Silver  (Ag; 
Sodium  (Na) 
Strontium  (Sr) 
Tellurium  (Te) 
Tin  (Sn) 
Titanium  (Ti) 
Vanadium  (V) 
Wolfram  (W) 
Zirconium  (Zr) 


Station 

Repli 

cate 

A    25 

B 

A 

34    B 

0.04 

0.03 

0.04 

0.04 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND  ■. 

0.03 

0.01 

<  0.003 

<  0.003 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.03 

0.03 

0.03 

0.03 

ND 

ND 

ND 

ND 

129 

117 

130 

130 

0.002 

0.002 

0.002 

0.002 

0.003 

0.008 

0.006 

<  0.003 

0.006 

0.005 

0.006 

0.006 

ND 

ND 

ND 

ND 

0.01 

0.01 

0.01 

0.01 

ND 

ND 

ND  . 

.ND. 

44 

39 

44 

44 

0.006 

0.005 

0.006 

0.006 

ND 

ND 

ND 

ND 

0.003 

0.003 

0.003 

0.003 

3.0 

2.7 

3.0 

3.0 

3.4 

3.1 

3.4 

3.4 

ND 

ND 

ND 

ND 

67 

61 

67 

67 

6.2 

5.6 

6.2 

6.2 

ND 

ND 

ND 

ND 

0.006 

<  0.003 

<  0.003 

0.01 

0.004 

0.006 

0.002 

<  0.002 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND  =  Not  Detected 
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APPENDIX  E-  22-2 

WATER  QUALITY  DATA,  RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975.   (Data  are  expressed  in  mg/1  unless  otherwise  noted.) 


PARAMETER 


Aresenic  (As),  Diss 
Barium  (Ba),  Diss 
Boron  (Bo),  Diss 
Cadmium  (Cd),  Diss 
Carbon  (C)  Organic 
Carbon  (C)  Organic  Diss 
Carbon  (C)  Organic  Suspended 
Chemical  Oxygen  Demand  (02) 
Chromium  (Cr)  Total  Diss 
Copper  (Cu),  Diss 
Cyanide  (Cn),  Total 
Fluoride  (F),  Diss 
Iron  (Fe),  Total  Diss 
Lead  (Pb),  Diss 
Lithium  (Li),  Diss 
Manganese  (Mn),  Diss 
Mercury  (Hg),  Diss  (yg/1 ) 
Nitrogen  (N),  Organic 
Phosphorus  (P),  Total  Diss 
Phenolic  compounds  (Phenol) 
Selenium  (Se),  Diss 
Solvent- extract  (Oil) 
Sulfate  (S),  Diss 
Sulfide  (S),  Diss 
Sulfur  (S),  Organic 
Zinc  (Zn),  Diss 


STATION 
REPLICATE 


25 


34 


A 


B 


<0.01 

<0.1 

<0.5 

<0.01 

<1 

3 
<1 

6 
<0.03 
<0.02 
<0.001 

0.23 

0.02 
<0.05 
<0.02 
<0.02 

0.3 

0.25 
<0.01 

0.011 
<0.01 

0.06 
144 
<0.02 

1 
<0.02 


<0.01 
<0.1 
<0.5 
<0.01 
<1 
<1 
<1 
5 
<0.03 
<0.02 

<?cr.  ooi 

0.21 

0.02 
<0.05 

0.02 
<0.02 

0.2 

0.21 
<0.01 

0.007 
<0.01 

0.03 
141 
<0.02 

9 
<0.02 


A 


B 


<0.01 
<0.1 
<0.5 
<0.01 

<1 

1 

<1 

5 
<0.03 
<0.02 
<0.001 

0.16 

0.02 
<0.05 

0.02 
<0.02 
<0.2 

0.16 
<0.01 

0.007 
<0.01 

0.03 
138 
<0.02 

8 
<0.02 


<0.01 

<0.1 

<0.5 

<0.01 

<1 

<1 

<1 

<5 

<0.03 

<0.02 

<0.001 

0.21 

0.02 
<0.05 

0.02 
<0.02 
<0.2 

0.15 
<0.01 

0.006 
<0.01 

0.01 
138 
<0.02 

4 
<0.02 


Diss  =  Dissolved 
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APPENDIX  E- 22-3 

WATER  QUALITY  DATA,  SELECTED  PESTICIDE  ANALYSES 
RBOSP  AQUATIC  BASELINE  STUDIES 
OCTOBER  1975 
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APPENDIX  E- 22-3 

WATER  QUALITY  DATA,  SELECTED  PESTICIDE  ANALYSES 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975.  (Data  are  expressed  in  mg/1.) 


PARAMETER 

f 

STATION 
REPLICATE 

25 

34 

A 

B 

A 

B 

Lindane 
Malathion 
Parathion 
Toxaphene 

<0.0001 
<0.0005 
<0.0001 
<0.002 

<0.0001 
<0.0005 
<0.0001 
<0.002 

<0.0001 
<0.0005 
<0.0001 
<0.002 

<0.0001 
<0.0005 
<0.0001 
<0.002 

•*-% 
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APPENDIX  E-22-4 

FECAL  COLIFORM  BACTERIAL  ANALYSIS 

RBOSP  AQUATIC  BASELINE  STUDIES 

OCTOBER  1975 


J 


2.4.11.25 


L  iHz?c\ 


J 


APPENDIX  E-22-4 

FECAL  COLIFORM  BACTERIAL  ANALYSIS,  RBOSP  AQUATIC 
BASELINE  STUDIES,  OCTOBER  1975 


Station 

Replicate  Colonies/100  ml 

25-A  5 

25-B  4 

34-A  1 

34-B  ! 


J 


J 
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APPENDIX  E-23-1 

WATER  QUALITY  DATA 

RBOSP  AQUATIC  BASELINE  STUDIES 

DECEMBER  1975 
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APPENDIX  E-23-1 

WATER  QUALITY  DATA,  RBOSP  AQUATIC  BASELINE  STUDIES 
DECEMBER,  1975.   (Data  are  expressed  in  mg/1  unless  otherwise  noted.) 


J 


PARAMETER 


Arsenic  (As),  Diss 
Barium  (Ba),  Diss 
Boron  (Bo),  Diss 
Cadmium  (Cd),  Diss 
Carbon  (C),  Organic 
Carbon  (C),  Organic  Diss 
Carbon  (C),  Organic  Suspended 
Chemical  Oxygen  Demand  (0~) 
Chromium  (Cr),  Total  Diss 
Copper  (Cu),  Diss 
Cyanide  (Cn),  Total 
Fluoride  (F),  Diss 
Iron  (Fe),  Total  Diss 
Lead  (Pb),  Diss 
Lithium  (Li),  Diss 
Manganese  (Mn),  Diss 
Mercury  (Hg),  Diss  (yg/1) 
Nitrogen  .(N) ,  Organic 
Phosphorus  (P),  Total  Diss 
Phenolic  compounds  (Phenol) 
Selenium  (Se),  Diss 
Solvent  extract  (Oil ) 
Sulfate  (S),  Diss 
Sulfide  (S),  Diss 
Sulfur  (S),  Organic 
Zinc  (Zn),  Diss 


STATION 
REPLICATE 

25 

34 

A 

B 

A 

B 

0.04 
0.1 
0.5 
0.01 

0.04 

<  0.1 

<  0.5 

<  0.01 

<  0.01 

<  0.1 

<  0.5 

<  0.01 

<  0.01 

<  0.1 

<  0.5 

<  0.01 

<   0.03 

<   0.03 

<   0.03 

<   0.03 

<  0.02 

<  0.02 

<   0.02 

<   0.02 

<   0.001 

<   0.001 

<  0.001 

<   0.001 

0.28 

0.27 

0.23 

0.23 

0.03 

0.04 

0.04 

0.03 

<  0.05 

<   0.05 

<   0.05 

<  0.05 

0.04 

0.04 

0.04 

0.02 

0.02 

<   0.02 

<   0.02 

0.3 

0.3 

<   0.2 

<   0.2 

<  0.01 


<  0.01 


<  0.01   <  0.01 


<   0.01 

<   0.01 

<  0.01 

<   0.01 

0.55 

<   0.003 

<   0.29 

<   0.003 

52 

51 

51 

51 

<   0.02 

<   0.02 

<  0.02 

<  0.02 

0.02 


<  0.02 


<  0.02   <  0.02 


J 


Diss  =  Dissolved 
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APPENDIX  E-24-1 

WATER  QUALITY  DATA 
RBOSP  AQUATIC  BASELINE  STUDIES 
FEBRUARY  1976 
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APPENDIX  E^  24-1 

WATER  QUALITY  DATA,  RBOSP  AQUATIC  BASELINE  STUDIES 
FEBRUARY,  1976.   (Data  are  expressed  in  mg/1  unless  otherwise  noted.) 


PARAMETER 


Arsenic  (As),  Diss 
Barium  (Ba),  Diss 
Boron  (Bo),  Diss 
Cadmium  (Cd),  Diss 
Carbon  (C),  Organic 
Carbon  (C),  Organic  Diss 
Carbon  (C),  Organic  Suspended 
Chemical  Oxygen  Demand  (0~) 
Chromium  (Cr),  Total  Diss 
Copper  (Cu),  Diss 
Cyanide  (Cn),  Total 
Fluoride  (F),  Diss 
Iron  (Fe),  Total  Diss 
Lead  (Pb),  Diss 
Lithium  (Li),  Diss 
Manganese  (Mn),  Diss 
Mercury  (Hg),  Diss  (yg/1 ) 
Nitrogen  .(N),  Organic 
Phosphorus  (P),  Total  Diss 
Phenolic  compounds  (Phenol) 
Selenium  (Se),  Diss 
Solvent  extract  (Oil  ) 
Sulfate  (S),  Diss 
Sulfide  (S),  Diss 
Sulfur  (S),  Organic 
Zinc  (Zn),  Diss 


Diss  =  Dissolved 


STATION 

REPLICATE 

25 

34 

A 

B 

A 

B 

0.01 

<  0.01 

<  0.01 

<   0.01 

0.1 

<  0.1 

<  0.1 

<   0.1 

0.5 

<  0.5 

<  0.5 

<  0.5 

0.01 

<   0.01 

<  0.01 

<   0.01 

1 

<   1 

10 

2    ' 

1 

1 

2 

2 

1 

<   1 

8 

<   1 

11 

♦  x  11 

11 

11 

0.03 

<   0.03 

<   0.03 

<   0.03 

0.02 

<   0.02 

<   0.02 

<   0.02 

0.001 

<   0.001 

<   0.001 

<   0.001 

0.14 

0.16 

0.14 

0.14 

0.02 

0.03 

0.03 

0.03 

0.05 

<   0.05 

<  0.05 

<   0.05 

0.04 

0.04 

0.03 

0.03 

0.02 

<  0.02 

<   0.02 

<   0.02 

0.2 

<  0.2 

<   0.2 

<   0.2 

0.37 

0.35 

0.38 

0.44 

0.04 

0.04 

0.07 

0.05 

0.006 

0.011 

0.008 

0.008 

0.01 

<   0.01 

<  0.01 

<   0.01 

0.54 

<   0.003 

<  0.003 

<  0.003 

54 

53 

53 

53 

0.02 

<   0.02 

<  0.02 

<   0.02 

1 

<  1 

<   1 

<   1 

0.04 

<  0.02 

0.05 

0.03 
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APPENDIX  E-24-2 

WATER  QUALITY  DATA,  SELECTED  PESTICIDE  ANALYSES 

RBOSP  AQUATIC  BASELINE  STUDIES 

FEBRUARY  1976 
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APPENDIX  E-24-2 

WATER  QUALITY  DATA,  SELECTED  PESTICIDE  ANALYSES 
RBOSP  AQUATIC  BASELINE  STUDIES,  FEBRUARY,  1976 
(Data  are   expressed  in  mg/1.) 


Station 

Parameter         Repl  icate 

25  34 


A      B  A       B 


Lindane  <0.0001  <0.0001  <0.0001  <0.0001 

Malathion  <0.0005  <0.0005  <0.0005  <0.0005 

Parathion  <0.0001  <0.0001  <0.0001  <0.0001 

Toxaphene  <0.002  <0.002  <0.002  <0.002 


Z 


J 
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APPENDIX  E-24-3 

^J  FECAL  COLIFORM  BACTERIAL  ANALYSES 

RBOSP  AQUATIC  BASELINE  STUDIES 
FEBRUARY  1976 


J 


i. 4. 11. 33 


f 


• 


o 


RBOSP  PROQRbSSREPORT_ 


APPENDIX  E-24-3 

FECAL  COLIFORM  BACTERIAL  ANALYSES 
RBOSP  AQUATIC  BASELINE  STUDIES,  FEBRUARY,  1976 


J 


Station 
Replicate 

25-A 
25-B 
34 -A 
34-B 


Colonies/100  ml 

13 
12 

5 

6 
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2.5      Other  Environmental  Programs 

2.5.1    Soils  Survey  and  Productivity  Assessment  Studies 

An  inventory  of  soil  types  found  on  Tract  C-a  and  adjacent  areas 
and  their  physical  and  chemical  characteristics  and  distribution 
is  being  conducted.   Soils  data  are  needed  to  understand  the 
diverse  relationships  involved  between  soils,  plants  and  wildlife 
and  to  design  a  revegetation  program.  Chemical  data  from  over- 
burden analyses  are  used  to  identify  possibly  toxic  strata  which 
may  affect  revegetation  or  lead  to  potential  pollution  of  aquatic 
systems  through  leaching  action  on  stockpiles  or  spent  shale 
disposal  sites.  Physical  and  structural  testing  of  soils  and 
overburden  are  done  to  evaluate  use  potential  for  plant  structures, 
disposal  and  storage  sites,  and  reservoir  construction. 

A  limited  amount  of  information  on  general  physical  and  chemical 
characteristics  of  soils  and  overburden  of  the  oil  shale  area 
can  be  found  in  reports  prepared  by  Campbell,  et  al.  (1974)  and 
Fox  (1974).  A  general  soils  map  (compiled  at  a  scale  of 
1:250,000)  of  the  oil  shale  area  in  Colorado  was  prepared  by 
Campbell,  et  al.  (1974).  This  general  soils  map  includes  Rio 
Blanco,  Garfield,  and  Mesa  counties. 

2.5.1.1  Objectives 

The  objectives  of  the  soil  survey  are  to  describe  and  map  soil 
series,  depths  of  the  various  horizons  of  soil,  strike  and  dip  of 
the  soil,  slope,  vegetation  cover,  and  erodibility.  Soil  maps, 
by  providing  information  on  the  geographical  extent  and  areal 
distribution  of  soils,  erosion  potential,  sediment  yield,  runoff 
potential,  site  suitability,  etc.,  can  be  used  to  make  reliable 
predictions  about  soil  behavior  when  subjected  to  various  uses. 

Studies  of  soil  chemistry  provide  information  on  major  and 
minor  chemical  elements  in  soils  and  provide  a  measure  of  the 
potential  nutritive  and  toxic  elements.  Soil  chemistry  data  are 
being  correlated  with  phytosociological  and  plant  distribution 
data  to  1)  ascertain  relationships  between  plant  response  and 
soil  chemical  characteristics  and  2)  to  determine  if  potentially 
toxic  materials  are  present  that  may  limit  rehabilitation  efforts 
and/or  contribute  potentially  toxic  materials  (especially  trace 
metals)  to  surface  and  groundwater  systems. 

Physical  tests  of  soils  aid  in  identifying  soils  and  evaluating 
erosion  potential  and  moisture-holding  capacity  of  soils  that 
may  be  used  for  revegetation. 

2.5.1.2  Methods 

A  preliminary  soils  and  vegetation  survey  of  Tract  C-a,  84  Mesa, 
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and  adjacent  areas  was  conducted  in  Spring  1975.  Several  soil 
pits  were  excavated  concurrently  with  soil  coring  to  identify 
soil  series  distribution.  These  data  were  used  to  produce  a 
preliminary  map  of  soil  series  distribution  on  Tract  C-a  and 
adjacent  areas.  More  detailed  information  on  the  distribution 
of  the  various  soil  types,  depths,  zonation,  number,  width  of 
horizons,  and  physical  and  chemical  characteristics  is  being 
prepared  and  correlated  with  the  type  and  success  of  vegetation 
in  the  area.  Soil  profiles  of  the  area  are  being  determined  by 
field  sampling  from  soil  pits  and  by  study  of  soil  profiles 
exposed  along  road  cuts  and  erosion  faces. 

Soil  samples  are  taken  at  each  of  the  35  permanent  vegetation 
sampling  plots.   In  addition,  five  soil  sampling  sites  are 
associated  with  each  of  the  11  major  soil  series. 

Surface  soil  is  collected  from  each  soil  horizon  or,  in  the  case 
of  nondefinitive  horizons,  composite  soil  samples  are  collected 
at  intervals  from  0  to  10  cm,  10  to  50  cm,  50  to  100  cm,  and  100 
to  150  cm.   In  either  case,  a  minimum  of  four  soil  samples  per 
sample  site  are  being  collected. 

Composite  soil  samples  were  taken  using  a  5-cm  (2-in)  diameter 
split  spoon  sampler  at  45-cm  (1.5-ft)  increments  down  to  135  cm 
(4.5  ft).  These  samples,  which  supplement  the  surface  soil 
sampling  program,  were  taken  from  areas  to  be  impacted  by  the 
mining  operation.  These  additional  sites  include  the  on-site  open 
pit  mine  areas  and  the  proposed  water  control  dam  site  area. 
These  samples  are  currently  undergoing  chemical  analysis. 

Each  of  the  soil  samples  are  individually  subjected  to  the  labora- 
tory analyses  indicated  below.  Most  procedures  of  chemical  and 
physical  analyses  follow  methods  discussed  by  Black,  et  al.  (1965), 

Chemical  Analysis 


L       i 


pH  water 

NhU 

pH  CaCl2 

NO  3 

Conductivity 

Sb 

Cation  Exchange 

Capaci 

ty 

Se 

Lime 

V 

Gypsum 

Organic  Matter 

NaHC03  Extractable  P 

As 

Total  P 

Cd 

CI 

Water  Soluble: 

Cr 

B 

Co 

Ca 

F 

K 

Hg 

Mg 

Mo 

Na 
S04 
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NH„Ac  Extractable:  DTPA  Extractable: 

K  Cu 

Na  Fe 

Ni  Mn 

Pb  Zn 

Background  Radioactivity  As: 
Uranium 

Equivalent  Uranium 
Equivalent  Thorium 
Potassium  Radioactivity 

Physical  Analysis 

Particle  size  distribution  and  classification  -  Bulk  density 
Soil  moisture  release  curves  -  relationship  between  soil 
water  potential  and  percent  moisture. 


2.5.1.3   Results 


The  preliminary  soil  map  prepared  by  the  SCS  is  currently  under- 
going further  revisions.  A  general  description  of  the  11  soil 
series  (or  associations)  and  rock  outcrops  encountered  durinq 
surveying  and  mapping  by  the  SCS  are  discussed  in  the  RBOSP  Annual 
Report,  1976. 

Soil  samples  are  currently  being  analyzed.   Results  will  be  sub- 
mitted to  the  AOSS  upon  completion  of  the  various  programs  (end 
of  second  quarter  of  1976). 
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2.5.2    Archaeological  Survey 

2.5.2.1  Objectives 

The  objectives  of  the  archaeology  survey  have  been  described  in  the 
DDP  (RBOSP,  1976a)  and  previous  quarterly  progress  reports  (RBOSP, 
1975,  1976b).  One  of  the  purposes  of  the  detailed  laboratory  analysis 
is  to  determine  if  any  sites  are  eligible  for  nomination  to  the 
National  Register  of  Historic  Places  as  set  forth  in  the  Federal 
Register  1966,  and  the  Executive  Order,  11593,  1971. 

2.5.2.2  Methods 

An  extensive  field  survey  and  in-depth  laboratory  analysis  were 
conducted.  Methods  used  during  the  field  survey  and  initial 
laboratory  analyses  were  described  in  the  DDP  (RBOSP,  1976a)  and 
previous  quarterly  progress  reports  (RBOSP  1975;  1976b).  Further 
laboratory  analysis  has  resulted  in  additional  information  on  the 
cultural  history  of  the  area. 

Refinement  of  site  designations  -  Analysis  of  artifacts  in  the  lab- 
oratory has  lead  to  a  refinement  in  site  classifications.  Three 
site  classifications,  Primary,  Secondary  and  Tertiary,  were  originally 
used  to  describe  locations  yielding  archaeological  and  historical 
material . 

A  quantitative  system  was  designed  in  which  numerical  point  values 
were  assigned  to  various  tool  types,  structures  and  pottery.  The 
total  number  of  points  determined  the  site  classification  in  the 
three  grades. 

Sites  with  more  than  75  points  were  classified  as  Primary  sites; 
those  with  25  to  75  points,  Secondary  sites;  and  those  with  less 
than  25  points,  Tertiary  sites.  Sites  with  the  remains  of  structures 
such  as  wickiups  were  automatically  classified  as  Primary  sites. 

Lithic  Analysis  -  Additional  study  of  lithic  material  collected 
during  the  survey  included  a  site-by-site  inspection  of  lithic 
materials.  This  inspection  focused  on  the  following: 

•  The  amount  of  toolstone  (inclusive  of  all  stone  artifacts) 
indigenous  to  the  study  area  versus  the  amount  of  toolstone 
imported  into  the  study  area. 

•  The  number  of  cortical  waste  flakes  in  comparison  to  the 
number  of  non-cortical  flakes  (a  cortical  flake  retains 

some  portion  of  the  original  weathered  surface  rock  material, 
and  is  indicative  of  the  first  stages  of  chipped  stone  tool 
manufacture. ) 


f 
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•    The  relationship  of  waste  flake  material  at  a  given  site, 
to  the  chipped  stone  tools  at  the  same  site,  including 
similar  materials  represented  in  both  wastage  and  tools. 

t    The  number  of  tools  related  to  hunting  activities  versus 
the  number  of  tools  related  to  processing  of  vegetal  foods. 

Projectile  point  descriptions  -  Projectile  points  found  during  the 
RBOSP  archaeological  survey  were  examined  in  detail.  This  examination 
included  measuring  the  specimens,  defining  the  material  of  which 
they  were  made  and  classifying  them  into  types  on  the  basis  of  shape 
and  size.  A  search  of  the  literature  was  made  to  compare  projectile 
points  found  during  the  survey  to  those  found  from  other  areas. 
The  objective  was  to  establish  a  relative  date,  geographic  distri- 
bution and  cultural  affiliations. 

Cluster  Analysis  -  All  the  sites  were  mapped  on  a  basemap  derived 
from  the  7-1/2  Minute  Series  USGS  Topographic  maps.  Primary  and 
Secondary  sites  were  isolated  and  compared;  in  addition  the  number 
of  Tertiary  sites  in  a  given  cluster  was  assessed  to  give  additional 
information.  Cultural  affiliations,  when  known,  were  also  plotted, 
although  this  could  not  be  determined  for  all  sites. 

The  distributions  of  the  various  types  of  sites,  their  locations  in 
relation  to  prominent  topographic  features,  and  types  of  artifacts 
recovered,  and  their  cultural  relationships  were  studied  to  determine 
cluster  boundaries.  Results  of  the  cluster  analysis  revealed  the 
presence  of  four  areas,  predominately  related  to  topographic  features 
(uplands)  and  drainage  patterns.  A  discussion  and  description  of 
these  clusters  appears  later  in  this  report. 

Bibliographic  search  -  A  search  of  the  literature  was  conducted  to 
determine  historical  use  of  the  area  and  to  compare  archaeological 
material  from  adjacent  areas  with  material  collected  during  the 
current  survey,  particularly  for  projectile  point  identification. 

2.5.2.3   Results  and  Discussion 

One  hundred  and  ninety-seven  sites,  containing  archaeological  or 
historical  material  were  located  during  the  archaeological  survey 
(Appendix  A).  Primary  or  Secondary  sites  which  occurred  within  the 
immediate  vicinity  of  the  study  area  are  shown  in  Figure  2.5.2-1. 
Additional  sites  were  also  found  along  the  Yellow  Creek  drainage, 
and  to  the  north  and  east  of  the  tract  (see  Foldout  map  in  pocket). 

Lithic  Analysis  -  Lithic  tools  were  examined  to  explore  the  hypothesis 
that  the  region  was  utilized  on  a  seasonal  basis  for  the  exploitation 
of  game  and  vegetal  resources.  The  analysis  included  identifying 
the  amount  of  indigenous  tool  stone  versus  the  amount  of  imported 
tool  stone.  Identification  of  chipped  stone  tool  materials,  which 
included  chert,  chalcedony,  petrified  wood  and  obsidian,  indicate 
that  most  of  this  material  was  imported.  No  tool  stone  quarry  sites 
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were  found  in  the  area.  However,  ground  stone  tools  were  probably 
made  of  the  local  sandstones  and  shales  (Appendix  B). 

The  relationship  of  waste  flake  material  at  a  given  site,  to  the 
amount  of  chipped  stone  material  at  the  same  site  was  examined  to 
determine,  within  certain  limitations,  whether  or  not  tools  had  been 
fashioned  at  the  site  location.  Cortical  flakes  (flakes  retaining 
a  portion  of  the  rock's  original  exterior  or  rind)  may  indicate 
manufacture  at  a  particular  location.  In  the  initial  production  of 
tools,  flakes  are  detached  from  the  basic  tool  stone  or  core.  The 
chips  themselves  can  be  used  as  tools  or  modified  into  other  types 
of  artifacts,  or  they  can  be  discarded  and  the  core  shaped  into  a 
particular  artifact.  The  transportation  of  large  blocks  of  toolstone 
into  remote  areas  is  impractical.  The  presence  of  numerous  small 
flakes  and  finished  tools  at  primary  sites  suggest  processing  at  a 
quarry  site  and  then  carrying  the  lighter  blanks  to  be  fashioned 
into  tools  as  needed.  These  factors,  plus  the  lack  of  good  toolstone 
sources  within  the  vicinity  suggest  the  toolstone  was  imported  and 
the  tools  were  finished  in  the  area. 

The  number  of  tools  recovered  from  the  study  area  which  are 
associated  with  hunting  was  compared  to  the  number  associated  with 
gathering  activities.  As  a  general  rule,  projectile  points,  knives 
and  scrapers  (chipped  stone  tools)  are  associated  with  hunting, 
while  manos  and  metates  (groundstone  tools)  are  associated  with 
gathering  or  farming.  Most  sites  in  the  study  area  consist  entirely 
of  chipped  stone  tools  and  associated  waste  flakes.  Groundstone  tools 
were  found  only  in  limited  numbers  in  isolated  locations.  Scrapers 
and  knives  were  the  most  abundant  type  of  tool  recovered.  The 
artifacts  recovered  from  the  study  area  indicate  an  exploitative  system 
based  on  hunting,  supplemented  by  gathering.  The  groundstone  imple- 
ments recovered  from  the  study  area  were  probably  used  to  process 
wild  seeds,  rather  than  cultivated  crops.  Farming  may  have  been 
practiced,  but  was  probably  not  profitable.  Stewart  (1942)  documented 
the  use  of  manos  and  metates  by  the  Ute  for  the  grinding  of  pinyon 
nuts.  Much  of  the  study  area  is  covered  by  pinyon-juniper  stands, 
and  pinyon  nuts  probably  represent  the  single  most  abundant  wild  crop 
found  in  the  area. 

Hunting  may  have  been  centered  around  the  seasonal  movement  of  the 
White  River  mule  deer  herd,  which  moves  into  the  area  during  the 
latter  part  of  September  and  early  October.  Ripening  of  pinyon  nuts 
also  occurs  during  this  period.  Aboriginal  use  of  the  area  probably 
corresponded  with  these  two  events. 

Projectile  point  descriptions  -  During  the  RBOSP  archaeological  survey, 
a  total  of  143  projectile  points  and/or  fragments  was  recovered.  Of 
this  total,  50  were  identifiable  and  could  be  classified  by  type. 
Classifications  were  based  primarily  on  similarities  and  differences 
(i.e.,  shape  of  blade,  base  and  stem,  presence  or  absence  of  notching, 
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size,  and  refinement).  Each  major  type  was  subdivided  to  accommodate 
subtle  differences  (variations  of  base  shapes  and  size).  Projectile 
points  were  generally  manufactured  from  quartzite,  chalcedony,  petri- 
fied wood,  chert  and  obsidian.  Four  basic  types  were  identified: 

Triangular,  unnotched  (Type  1) 

Triangular,  side-notched  (Type  2) 

Triangular,  corner-notched  (Type  3) 

Corner-notched  (Type  4) 

Type  1,  subdivided  into  three  groups,  contains  twenty-one  identifiable 
projectile  points.  Some  of  these  points  may  be  associated  with  the 
Fremont  Culture. 

Nineteen  Type  2  points,  subdivided  into  5  groups,  were  recovered  and 
classified.  They  are  associated  with  late  Fremont  or  early  Sho- 
Shonean  cultures  and  are  quite  common  throughout  the  Great  Basin  and 
Southwest. 

Two  Type  3  projectile  points  are  dart  points  and  are  the  oldest 
recovered  on  the  survey.  Only  three  were  found.  Dart  points,  generally 
associated  with  the  use  of  the  spear  thrower  or  atl'art',  are  larger 
and  heavier  than  later  arrow  points.  Dates  recorded  for  this  type 
from  other  study  areas  are  about  6400  B.C. 

Seventeen  Type  4  points  were  identified.  In  other  areas,  Type  4-A 
points  date  possibly  to  6000  B.C.,  while  the  4-C  type  dates  from 
Fremont  through  the  occupation  of  the  area  by  Shoshonean  peoples. 

Complete  descriptions  and  photographic  reproductions  of  projectile 
point  types  recovered  from  the  study  area  are  included  in  Appendix  C. 

Cluster  Analysis  -  Four  site  clusters  were  established  on  the  basis 
of  concentrations  of  sites  related  to  topographic  features,  and 
proximity  to  watercourses  (Figure  2.5.2-2).  Cluster  I  occurs  on     ? 
upper  Stake  Springs  Draw  and  encompasses  approximately  583  ha  (2.25  mi  ), 
It  contains  two  Primary,  four  Secondary,  and  five  Tertiary  sites. 
One  Primary  site  is  of  Fremont  and  Ute  affiliation,  and  the  other 
Primary  site  appears  to  be  associated  with  the  Fremont  culture  (Table 
2.5.2-1).  The  Tertiary  sites  may  represent  work  areas  in  the  clusters. 

Cluster  II  (Figure  2.5.2-2)  occurs  at  the  junction  of  Corral  Gulch 
and  Stake  Springs  Draw,  and  encompasses  an  area  of  approximately 
2,000  ha  (7.75  mi^).  Nine  Primary,  2  Secondary,  and  34  Tertiary 
sites  occur  within  this  cluster.  Archaic,  Fremont,  and  Ute  cultural 
affiliations  occur  within  this  cluster  (Table  2.5.2-2). 
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Table  2.5.2-1.  Locations,  numbers  and  descriptions  of  archaeological  sites 
and  materials  found  in  Cluster  I. 
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Table  2.5.2-2.  Locations,  numbers  and  descriptions  of  archaeological  sites 
and  materials  found  in  Cluster  II. 
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Table  2.5.2-2   (Continued) 
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Table  2.5.2-2  (Continued) 


f  =  Fragmentary  tool,  identifiable 

P  =  Primary  Site 

S  =  Secondary  Site 

T  =  Tertiary  Site 

F  =  Fremont 

A  =  Archaic 

I  =  Indeterminate 

-  =  Cultural  affiliation  not  attempted  because  of  small  number  of  artifacts 
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Cluster  III  (Figure  2.5.2-2)  is  located  south  of  Duck  Creek  and  covers  ff 
about  980  ha  (3.5  mi^).  It  contains  5  Primary,  4  Secondary,  and  10 
Tertiary  sites.  Cultural  affiliations  include  Fremont  and  Ute 
(Table  2.5.2-3). 

Cluster  IV  (Figure  2.5.2-2)  is  located  at  the  confluence  of  Duck  and 
Yellow  Creeks,  and  encompasses  about  1,360  ha  (5.25  mi2).  It  contains 
6  Primary  sites,  8  Secondary  sites,  and  14  Tertiary  sites.  Ute  and 
Fremont  cultural  affiliations  occur  within  the  cluster  (Table  2.5.2-4). 

In  general,  clusters  appear  to  be  located  on  uplands  adjacent  to 
watercourses  and  probably  represent  seasonal  campsites.  Lower-lying 
areas  apparently  were  not  used  as  camping  areas,  since  concentrations 
of  artifacts  do  not  occur  in  these  areas.  Site  clusters  reflect  a 
temporal  span  of  occupation,  which  probably  began  as  early  as 
9,000  B.P.  Site  clusters  I,  III,  and  IV  exhibit  Fremont  occupation, 
which  may  have  begun  around  400  to  800  A.D.;  Ute  occupation,  from  ? 
to  1881  A.D.;  and  present  day  Anglo  use  (hunters  and  stockmen). 
Cluster  II  represents  a  temporal  span  from  9,000  B.P.  through 
Fremont  (136  A.D.)  and  Anglo  (present)  and  is  probably  more  archaeo- 
logically  important  than  the  other  clusters.  The  large  number  of  sites 
within  this  cluster,  the  types  of  projectile  points  found  there,  and 
the  longer  period  of  use  represented  by  the  artifacts  indicate  that 
further  study  of  this  area  may  be  warranted. 

Bibliographic  search  -  An  extensive  review  of  the  literature  was       M 
presented  in  the  DDP  (RB0SP,  1976a)  and  previous  quarterly  reports 
(RB0SP,  1976b).  C.  Jennings  (1974)  conducted  a  surface  survey  in 
the  Piceance  Creek  Basin  in  1973.  As  a  result  of  his  findings,  four 
sites  in  the  vicinity  of  Tract  C-a  have  been  nominated  to  the  National 
Register  of  Historic  Places  (C.  Jennings,  1974).  These  sites  include 
two  locations  on  Tract  C-a,  and  two  locations  several  miles  to  the 
east  of  the  tract. 

In  addition  to  Jennings'  findings,  a  wickiup  village  containing  the 
remains  of  13  wickiups  located  on  Duck  Creek,  several  miles  from 
the  study  area  has  been  identified  and  placed  on  the  National  Register 
of  Historic  Places  (Federal  Register,  November  20,  1975). 

J.  Jennings  (1974)  has  postulated  that  there  is  convincing  evidence 
that  the  climate  and  the  resources  in  the  West  have  remained  almost 
unchanged  since  10,000  B.P.  and  that  man's  history  has  been  achieved 
essentially  under  current  climatic  conditions.  The  probably  holds 
true  for  the  Piceance  Basin,  with  limited  fluctuations  in  the  flora 
and  fauna  of  the  area. 

Surface  collecting  does  not  allow  for  absolute  dating,  but  the  types 
of  projectile  points  found  suggest  that  this  area  has  been  utilized 
for  several  thousand  years,  possibly  beginning  as  early  as  9,000  B.P. 
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Table  2.5.2-3.  Locations,  numbers  and  descriptions  of  archaeological  sites 
and  materials  found  in  Cluster  III. 
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Table  2.5.2-3  (Continued) 

f  =  Fragmentary  tool,  identifiable 

P  =  Primary  Site 

S  =  Secondary  Site 

T  =  Tertiary  Site 

F  =  Fremont 

U  =  Historic  Ute 

I  =  Indeterminate 

-  =  Cultural  affiliation  not  attempted  because  of  small  number  of  artifacts 
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Table  2.5.2-4.  Locations,  numbers  and  descriptions  of  archaeological  sites 
and  materials  found  in  Cluster  IV. 


oj 

e 

Z3 


f— 


co    O) 
2    c 

O    fO 


o 


u 

CD 
co 


96  T1S,R98W  S  9,NE^SW% 

98  T1S,R98W  S  5,SE^SE^ 

130  T1S,R98W  S  9,NE%SE^ 

131  T1S,R98W  S  9,SE%SEJs 

132  T1S,R98W  S  9,SE%SE% 

133  T1S,R98W  S10,SW^SW^ 

134  T1S,R98W  S  9, SEW* 

139  T1S,R98W  S10,SW%SE% 

140  T1S,R98W  S  9, NEW* 


141  T1S,R98W  S  9,NW^NEJs 

142  T1S,R98W  S10,NW^NW% 


147   T1S,R98W  S10,SE%NE% 


Tool   Type 


c 
c      o 

o     ••- 

•r-        +-> 
-t->         (TS 

U        I— 


CO 
1/1 

n3 


O 


0J 


s- 

rtJ 

a 

CO 


CO 

cu 


3f 


144  T1S,R98W  S10,NVWs         If 

145  T1S,R98W  S10,NW%SW%         If 

146  T1S,R98W  S10,SEJ$NE%         If 


If 


If 
3f 


If         If 


If 


If 


If 


If       14 

5 
1         49 


4 
If 


2 
1 

3f 
5f 
1 


3 
4f 


90 


7 
1 

28 
14 
35 


cu 


-t-> 
o 


OJ 


CO 


S- 


Mano  fragment 

Maul 

1  mano  in  two 
fragments 

1  mano  fragment 
Mano  fragment 


T 
T 

T 
T 
T 
T 
T 
S 


Drill ,  5  tool  frag- 
ments, mano,  4 
mano  fragments, 
tool  stone,  wickiups 


U-F 


3  potsherds,  core, 
hammerstone,  mano, 
10  mano  fragments    S 

Mano  fragment,  wickiup  P  U-F 

S  I 

Chopper,  3  mano  frag- 
ments, 2  wickiups, 
13  small  blue  trade 
beads,  2  small 
white  trade  beads, 
1  blue  bead        P  U 


22 


2.5-18 


Table  2.5.2-4   (Continued) 
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(  The  single  most  abundant  food  resource  in  the  Piceance  Basin  was 

probably  the  White  River  mule  deer  herd.  The  basin  is  currently 
used  as  winter  range  by  this  herd,  one  of  the  largest  in  North  America 
(RBOSP,  Terrestrial  Ecological  Investigations,  1976b).  The  deer 
herd  moves  into  the  area  during  October  and  remains  there  until  spring. 
The  herd  moves  out  of  the  basin  during  the  late  spring  and  early 
summer  into  an  upland  range  on  the  Flat  Tops  area  in  the  upper 
reaches  of  the  White  River  drainage.  The  Piceance  Basin  is  not  a 
prime  present  day  elk  range. 

Forty-one  species  of  grasses  and  grass-like  plants  grow  in  the  area 
(RBOSP,  Terrestrial  Report,  1976b).  The  prehistoric  diversity  and 
abundance  of  wild  grasses  was  probably  similar  to  present  day  con- 
ditions. These  grasses  represent  a  potential  food  resource  and  were 
probably  harvested  when  they  were  available. 

Pinyon  pine  (Pinus  edulus)  (which  individually  seed  about  ewery   five 
years)  may  also  have  been  an  important  food  source  utilized  by 
aboriginal  peoples  in  the  study  area.  Pinyon-pine  seeds  mature  in 
late  September  or  early  October. 

Marginal  agriculture  may  have  been  practiced  in  the  Piceance  Basin. 
The  growing  season  is  123  days  long  and  the  average  annual  precipi- 
tation is  30  to  44  cm  (11.9  to  17.2  inches)  per  year.  Current 
agricultural  activity,  expect  for  small  gardens  at  local  ranches,  is 
f  limited  to  hay  meadows.  The  archaeological  survey  did  not  produce 

any  evidence  of  aboriginal  agriculture  in  the  study  area. 

Evidence  of  agricultural  activity  in  Northwestern  Colorado  begins 
with  the  Fremont  period  (Breternitz  1970).  Distinctive  traits  assoc- 
iated with  agricultural  activity  include  small  village  sites,  the 
manufacture  and  use  of  pottery,  and  corn  growing.  Agricultural 
utilization  of  the  Piceance  Basin  by  the  Fremont  people,  however, 
cannot  be  demonstrated.  Fremont  structures  and  granaries,  an  indi- 
cation of  permanent  habitation  and  a  relatively  secure  economy  based 
on  agriculture,  were  not  found  in  the  Piceance  Basin.  To  the  contrary, 
Lithic  tools  of  the  Fremont  period,  indicate  that  hunting  and 
gathering  were  important  on  a  seasonal  basis. 

Six  sites  contained  Historic  Ute  structures  and  trade  beads.  They 
are  20,  46,  93,  140,  144,  and  146  (see  Foldout  map  in  pocket).  The 
remains  of  a  Ute  wickiup  from  the  study  area  (A)  and  a  similar  Ute 
wickiup  (Denver  Public  Library)  near  Cedaridge,  Colorado  (B)  are 
shown  in  Figure  2.5.2-3. 

Trade  beads  found  on  the  site  were  analyzed  by  Richard  Conn,  curator 
of  the  Denver  Art  Museum.  He  tentatively  dated  one  white  bead,  from 
site  46,  as  being  from  the  late  18th  century.  The  blue  seed  beads 
found  on  site  146,  are  probably  from  the  early  19th  century.  However, 
a  positive  temporal  correlation  between  the  beads  and  the  Ute 
structures  is  nebulous  due  to  the  limited  number  of  samples. 
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A.  Remains  of  wickiup  on  site  46  south  of  Duck  Creek 


\*r 


* 


K 


*^»_. 


•«<**--*'; 


^ 


.-  -'-^£5 


->-i 


y 


*• *& 


-•-!& 


'.■>- 


~ 


B.  Remains  of  similar  Ute  wickiup  found  near  Cedaredge,  Colorado- 


Figure  2.5.2  -  3 
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There  is  no  direct  evidence  of  the  origin  of  the  Ute  who  occupied 
the  Yampa  and  White  River  drainages.  Projecture  from  scanty 
archaeological  evidence  and  Escanante's  account  is  that  the  pre- 
horse  Ute  resembled  other  foot  Shoshoni  groups.  However, 
conclusions  about  the  nature  of  the  prehorse  Ute  groups  and  the 
territory  they  occupied  is  only  speculative.  The  first  Shoshonean 
techniques  of  seed-gathering,  fishing,  root-digging,  and  of  hunting 
deer,  rabbits  and  antelope  all  represent  adaptations  to  a  semi- 
arid  environment.  Few  localities  afforded  an  abundance  of  food 
resources  and  it  was  necessary  for  these  people  to  move  seasonally 
to  the  areas  of  seed  plots  or  hunting  grounds.  The  quest  for  food 
was  carried  out  by  individual  families  or  by  small  groups  of 
families.  Cooperation  between  families  occurred  only  in  collective 
rabbit  and  antelope  drives  (Steward,  1974). 

The  Colorado  Utes  had  horses  by  1776  when  Escalente  traveled  through 
the  area.  The  economic  base  and  socio-political  organization  was 
modified  as  an  adaptation  to  mobility  (Steward,  1974).  The  increased 
mobility  and  transportational  value  of  the  horse  led  to  closer 
association  between  the  villages  and  contributed  to  a  loose  band 
formation  built  upon  personal  allegiance  to  a  leader.  There  was 
never  any  over-all  Ute  political  organization.   Individuals  moved 
back  and  forth  from  one  place  to  another  staying  with  whatever  leader 
offered  the  greatest  hope  (Steward,  1974). 

By  1850,  the  Yampa  Ute  had  displaced  the  Comanche  and  occupied  the 
general  area  of  the  Grand,  White  and  Yampa  River  drainages.  Equestrian 
Yampa  Utes  roamed  through  Colorado,  Wyoming  and  Utah,  but  wintered 
in  South  Middle  Parks  and  North  in  Colorado.  These  large  inter- 
mountain  valleys  were  excellent  spots  for  hunting  bison. 

After  the  bison  had  disappeared  from  the  parks  by  the  1360's,  only 
small  groups  of  Ute  wandered  through  the  region,  partly  because  of  the 
difficulty  of  procuring  enough  food  to  support  a  large  population. 

The  treaty  of  1868  established  the  northern  boundary  of  the  Confederate 
Ute  at  about  40°10'  latitude,  107°  longitude  on  the  east  and  the 
Colorado  Territory  boundaries  on  the  west  and  south.  The  Ute  apparently 
wandered  further  in  the  quest  for  food  after  the  White  River  Agency 
was  established  (Steward,  1974). 

In  1881,  after  the  Meeker  Massacre,  the  White  River  Utes  were  moved 
from  Colorado  to  their  present  day  location  on  the  Uintah  and  Ouray 
Reservation  in  eastern  Utah. 

In  the  recent  historic  period,  the  Piceance  Basin  has  been  used  as 
rangeland  for  the  grazing  of  sheep  and  cattle.  Although  quite  seasonal, 
the  area  is  intensively  hunted  during  the  October  deer  season.  The 
Piceance  drainage  and  Parachute  Creek  area  are  known  as  some  of  the 
finest  deer  hunting  areas  in  western  Colorado. 

J 
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Conclusions  -  The  projectile  point  analysis  and  other  archaeological    f 
evidence  found  during  the  survey  establishes  that  man's  utilization 
of  the  Piceance  Basin  began  possibly  as  early  as  9,000  B.P.  Fremont 
occupied  the  area  from  400  A.D.  to  800  A.D.  to  about  1350  A.D.;  the 
Ute,  from  ?  to  1881;  and  the  Anglos  in  historic  times. 

Data  assembled  to  date  and  ethnographic  reports  support  the 
supposition  that  aboriginal  man  used  the  Piceance  Basin  on  a  seasonal 
basis  geared  predominantly  to  hunting  activities,  probably  associated 
with  seasonal  movements  of  the  White  River  mule  deer  herd.  The 
relatively  small  number  of  ground  stone  tools  in  relation  to  chipped 
stone  tools  found  during  the  survey  indicates  that  limited  gathering 
and  food  processing  activities  were  carried  on,  but  were  probably  of 
secondary  importance  to  hunting.  Seasonal  use  of  the  area  probably 
corresponded  to  the  ripening  of  pinyon  nuts  and  the  movement  of  the 
deer  herd  into  the  area  occur  during  the  later  part  of  September  and 
into  October. 

Four  clusters  of  archaeological  material  have  been  identified  in 
the  study  area.  These  clusters  provide  important  information  on  the 
temporal  span  of  occupation  (the  Fremont-Ute  relationship  and  utili- 
zation of  the  area  by  the  Ute)  and  should  be  considered  for 
additional  study  before  development  of  the  area  proceeds. 

A  final  report  on  the  archaeological  significance  of  the  area,  including 
all  information  assembled  during  the  field  and  laboratory  studies,     ^ 
and  recommendations  for  nomination  of  sites  to  the  National  Register 
of  Historic  Places,  if  any,  will  be  submitted  to  State  and  Federal 
regulatory  agencies  during  the  seventh  quarter  of  study.  Data  to 
date  indicate  that  some  recommendations  may  be  made. 
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FIELD  SITE  NUMBER,  SITE  LOCATION,  AND  MATERIAL  CULTURE  ANALYSIS 
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APPENDIX  C  -  PROJECTILE  POINT  DESCRIPTIONS 


TYPE  1     Triangular,  unnotched  points 

Group  1-a   Number  of  specimens  -  6.  See  Figure  A-l 

Material  -  Quartzite,  Chalcedony 
Measurements  (cm) 


Largest 

Length  -  2.8 

Width  -  1.6 

Thick.  -  .47 


Smallest 
1.6 
1.5 
.27 


Site  number(s):   140  (P)1;  190  (S)2,  109  (S);  (T)3  41,  141,  168 
Description:  Unnotched,  triangular  blade,  straight  base, 

straight  to  convex  sides. 
Comments:     Similar  to  Cottonwood  Triangular  (Aikens,  1970 
Hogup  Cave).  These  are   in  the  range  noted  by 
Aikens;  our  samples  are  in  the  small  to  medium 
range.  The  Cottonwood  samples  lie  in  Hogup 
Cave  Unit  III,  A.D.  400-1350,  association  -  Fremont, 


■J 


Group  1-b   Number  of  specimens  -  11.  See  Figure  A-l 
Material  -  petrified  wood,  chert 
Measurements  (cm) 

Largest  Smallest 

Length  -  2.2  2.1 

Width  -  1.0  1.2 

Thick.  -  .15  .2 


1  Recovered  from  a  primary  site. 

2  Recovered  from  a  secondary  site. 

3  Recovered  from  a  tertiary  site. 


Site  number(s):  20  (P),  23  (P),  27  (P),  65  (P),  140  (P), 

t 

146  (P),  45  (S) 

Description:     Unnotched,  triangular  blade,  concave  base, 
straight  to  convex  sides,  well  made.  Thin 
flakes,  plano-convex  or  lenticular  cross- 
sections. 

Comments:       Similar  to  Cottonwood.  Triangular,  with 

concave  base.  Some  specimens  are  very   thin 
plano-convex,  finely  flaked.  Similar  specimens 
discussed  by  Gunnerson  (1957,  p.  23,  Figure  10, 
p.  26)  although  they  are  larger.  Gunnerson 
(1957)  calls  them  knife  blades.  Our  (smaller) 
specimens  are  undoubtedly  projectile  points. 
Probably  later  in  time.  Shulter  and  Shulter     ^ 
(1963)  referred  to  them  as  "A  widely  distributed 
late  type  in  the  West."  Also  see  Taylor  (1957, 
Fig.  53,  Central  Utah). 
Group  1-c   Number  of  specimens  -  4.  See  Figure  A-l 

Material  -  Chert,  Quartzite 

Measurements  (cm) 

Largest  Smallest 

Length  -  3.5  -  3.8         2.9 

Width  -  1.8  1.8 

Thick.  -  .45  .45 

Site  number(s):  15  (T),  45  (S),  65  (P),  165  (T)  (Serrated) 

Description:     Unnotched,  convex  base,  convex  sides,  basal 

thinning.  | 


Comments:       This  type  is  noted  in  John  P.  Marwitt  (1968  - 
Pharo  Village),  and  is  in  his  class  B.  Our 
points  fall  in  the  medium  range  to  small  in 
comparison  with  his.  The  Pharo  Village  site 
is  described  by  Marwitt  as  "best  classified 
as  Sevier-Fremont"  although  he  sees  relation- 
ships in  material  culture  with  Eastern  Fremont. 
His  C-14  datings  range  from  A.D.  1190+  80  to 
probably  A.D.  1260+  90  for  this  site. 

TYPE  2     Side-notched 

Group  2-a   Number  of  specimens  -  10.  See  Figure  A-l 

Material  -  Quartzite,  obsidian,  chert,  petrified  wood 

Measurements  (cm) 

Largest  Smallest 

Length  -  2.7  1.55 

Width  -  1.95  1.2 

Thick.  -  .24  .37 

Site  number(s):  2  (T),  27  (P),  124  (S),  24  (P),  101  (T), 

195  (T),  55  (T),  116  (S),  144  (P),  194  (S) 

Description:     Triangular  blade,  straight  to  convex  sides  with 
small  side  notches,  notched  or  indented  straight 
or  concave  base  giving  an  "eared"  type  effect. 
Two  specimens  are  made  on  small  plano-convex 
flakes,  edge  retouched  on  one  side  and  extensive 
retouch  on  the  convex  side.  Base  is  the 
widest  part  of  point. 


Comments:       These  points  fall  in  the  widespread  Desert  side- 
notched  category  which  is  widespread  throughout  f 
the  southwest,  Texas,  western  Oklahoma,  the 
Great  Basin  and  California.  Dates  for  these 
range  between  A.D.  400  and  1350  in  the  Hogup 
Cave  stratum,  and  continue  up  to  historic  times 
in  association  with  Shoshonean  peoples.  They 
are  common  in  association  with  Fremont  sites, 
(see  Aikens  1970;  Fowler  1966;  Shutler  and  Shutler 
1963). 
Group  2-b   Number  of  specimens  -  3.  See  Figure  A-l 

Material  -  Quartzite,  Chert 

Measurements  (cm)  (only  one  measureable) 

Length  -  2.2 

I 

Width  -  1.2 

Thick.  -   .3 

Site  number(s):  23  (P),  180  (T),  160  (T) 

Description:     Triangular  blade,  convex  sides  with  side 

notching,  concave  base.  Widest  point  is  at 
base  on  one  specimen,  other  is  slightly  wider 
above  notches,  well  made. 

Comments:       The  concavity  of  the  base  is  the  main  distin- 
guishing feature  from  the  Type  2-a  points. 
Taylor  (1957)  reports  that  they  are  common  in 
Utah  sites.  Hunt       (Figure  17)  sees 
these  and  Type  2-e  as  a  Fremont  or  early 
Shoshonean  trait  (see  Taylor  1957;  Sharrock  1966 


i 


Group  2-c   Number  of  specimens  -  1.  See  Figure  2.5.2-3 

Material  -  Chert 

Measurements  (cm) 

Length  -  2.14 

Width  -  1.75 

Thick.  -  .3 

Site  number(s):   154  (S) 

Description:     Triangular,  straight.  Slightly  convex  sides 
with  side  notching,  concave  base  dropping 
sharply  at  corners  to  form  downraking  tangs. 
Base  is  widest  part  of  point.  Well  made. 

Comments:       This  is  at  present  unidentifiable.  However,  a 
similar  type  with  the  downraking  tangs,  but  no 
side-notching  has  been  recorded  in  Fowler 
(1966;  Plate  1). 
Group  2-d   Number  of  specimens  -  1.  See  Figure  A-l 

Material  -  Chert 

Measurements  (cm) 

Length  -  1 .65 

Width  -  1.2 

Thick.  -  .2 

Site  number(s):  23  (P) 

Description:     Small  triangular  blade,  straight  sides  with 
side  notching,  straight  base,  plano-convex 
cross-section,  both  sides  retouched  carefully 
and  extensively.  Base  is  widest  part  of  point. 


Comments:       Another  similarity  to  the  Desert  side-notched 

point.  Also  considered  late  Fremont  or  ( 

early  Shoshonean.   (Taylor  1957;  Breternitz 

1970). 

TYPE  3     Corner  Notched  Points 

Group  3-a   Number  of  specimens  -  3,  2  Base  Fragments.  See  Figure  A-2 

Material  -  Chert 

Measurements  (cm) 

Largest  Smallest 

Length  -  4.5  -  4.8       2.7  -  2.9 

Width  -  2.84  1.7 

Thick.  -  .48  .38 

Site  number(s):   116  (S),  73  (T),  129  (P),  6  (T),  27  (P) 

Description:     Triangular  blade,  straight  to  convex  sides, 

slightly  expanding  stem,  indented  base.  Large 
specimen  is  plano-convex  with  very  little 
retouch  on  one  side,  and  is  flakes  well  on 
convex  side. 

Comments:       This  is  an  older  type  point  considered  to  be 
a  dart  point.  The  deep  indentation,  or 
bifurcation,  as  well  as  the  corner  notching 
and  size  put  this  in  the  category  of  Elko 
Split-stem  (Aikens  1970).  Dates  for  these  as 
recorded  in  Hogup  Cave  range  from  the  unit 
defined  by  Aikens  as  6400  B.C.  to  1250  B.C.  and 
are  found  in  most  of  the  strata  of  this  unit. 
Similar  specimens  were  found  in  Danger  Cave  by 


Comments  (Continued) 

J.  Jennings,  and  are  classified  in  the  Wendover 
series  as  W20,  W29,  and  W31  (Aikens  1970;  J. 
Jennings  1957). 


TYPE  4     Corner  Notched 

Group  4-a   Number  of  specimens  -  2.  See  Figure  A-2 

Material  -  Chert,  Quartzite 

Measurements  (cm) 


Largest 

Length  -  3.8  -  4.2 
Width  -  2.25 
Thick.  -  .5 


Smallest 


Description: 


2.4  -  2.8 

1.9 
.43 
Site  number(s):  27  (P),  37  (T) 

Large  points,  convex  sides.  Low  corner  notching 
with  one  notch  slightly  higher  than  the  other. 
Straight  to  slightly  concave  base.  Large  point 
is  crudely  flaked. 

These  fall  into  the  category  of  Elko  Corner- 
notched  as  defined  by  Aikens  (1970).  Similar 
specimens  can  be  found  in  the  Danger  Cave  data 
classified  into  the  Wendover  Series:  W18,  W19, 
W20,  W21,  W22,  W23,  W24.  Dates  range  from  the 
time  they  first  appear,  6000  B.C.  to  A.D.  1350 
at  Hogup  Cave,  and  are  of  considerable  variety. 
Dart  points.   (Aikens  1970;  J.  Jennings  1957) 


Comments: 
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Group  4-b   Number  of  specimens  -  2.  See  Figure  2.5.2-4 

Material  -  Petrified  Wood,  Quartzite 

Measurements  (cm) 

Largest  Smallest 

Length  -  2.6  -  2.7         2.28 

Width  -  2.1  1.75 

Thick.  -   .42  .4 

Site  number(s):  20  (P),  151  (S) 

Description:     Triangular,  straight  to  convex  base.  Both 
have  one  straight  side  and  one  concave  side, 
expanding  stem  with  large,  wide,  corner 
notching.  Crudely  flaked. 

Comments:       These  poorly  formed  and  crudely  flaked  points 
are  apparently  rare  in  most  sites.  A  similar 
specimen  of  the  same  type  can  be  found  in 
Gunnerson  (1957;  Figure  14,  specimen  ff),  but 
is  not  identifiable  as  Fremont.  These  points, 
obviously  not  common  in  this  area,  have  been 
classified  only  due  to  the  fact  that  there  were 
two,  and  in  the  future,  more  may  be  discovered 
with  the  need  for  comparison.   (Gunnerson  1957). 
Group  4-c   Number  of  specimens  -  13.  See  Figure  A-2 

Material  -  Obsidian,  Chert  (transparent,  white) 

Measurements  (cm) 

Largest  Smallest 

Length  -  3.15  1.9  -  2.0 

Width  -  1.6  1.15 

Thick.  -  .3  .3 


Site  number(s):  48  (T),  164  (S),  186  (P),  64  (S),  65  (P) 
)  (Serrated),  137  (T),  11  (T),  140  (P),  18  (P), 

193  (T),  90  (S),  66  (S) 

Description:     Triangular,  straight  to  slightly  convex  sides, 
straight  to  convex  base  with  expanding  stem, 
corner  notching,  well  made. 

Comments:       These  well-made,  finely  shaped  and  flaked  points 
are  found  in  occupation  areas  of  some  Fremont 
sites  in  the  Dinosaur  region  (Breternitz,  1970) 
and  dates  for  their  association  with  Fremont 
material  culture  at  Cub  Creek  are  A.D.  1000-1150. 
Gunnerson  (1957)  also  records  them  at  Fremont 
sites  in  eastern  Utah  (Figure  14,  specimens  a-e). 
A  widespread  type  (Breternitz  1970;  Gunnerson 
1957). 

Miscellaneous  Points  not  yet  identified  are  shown  on  Figure  A-3. 
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2.5.3     Revegetation 


) 


The  revegetation  program  for  RBOSP  Tract  C-a  is  designed 
to  investigate  current  revegetation  technology  and  develop 
a  plan  to  successfully  reestablish  a  plant  community 
on  the  processed  oil  shale  disposal  pile  in  accordance 
with  the  environmental  stipulations  as  described  in  the 
Federal  Register,  Volume  39,  Number  230,  Part  3,  Oil 
Shale  Lease  Environmental  Stipulations.  This  revegetation 
plan  will  be  developed  as  a  result  of  extensive  field 
experiments  and  laboratory  studies  designed  to  provide 
data  pertinent  to  Tract  C-a. 

The  location  of  the  revegetation  experimental  plots  is 
in  the  southeast  corner  of  Tract  C-a  as  shown  in  Figure 
2.5.3-1,  Progress  Report  5  -  Summary.  The  revegetation 
test  sites  were  selected  to  represent  opposing  slope 
aspects  at  elevations  between  7100  and  7200  ft  with  slopes 
approximating  3:1.  Trials  in  each  of  the  2  subsequent 
years  will  utilize  a  single  site  on  the  slope  having  the 
most  extreme  drought  conditions. 

Several  other  revegetation  studies  are  currently  being 
conducted  in  the  Piceance  Creek  Basin.  These  studies 
deal  both  with  problems  of  revegetating  processed 
oil  shale  and  with  selection  of  appropriate  revegetation 
methods  for  vegetation  types  similar  to  those  existing 
on  Tract  C-a.  Results  from  these  studies  will  be  analyzed 
and  incorporated  into  the  overall  revegetation  plan  to 
successfully  reestablish  a  plant  community  on  the  processed 
oil  shale  disposal  pile  on  Tract  C-a. 


2.5.3.1   Objectives 


No  changes  in  objectives  have  occurred  since  Progress  Report 
5  -  Summary.  See  section  2.5.3.1  in  Progress  Report  5  - 
Summary  for  objectives  of  the  revegetation  studies. 

2.5.3.2  Methods 

A  detailed  description  of  methods  utilized  in  the  revegetation 
program  is  presented  in  Section  2.5.3.2  of  Progress  Report 
4  -  Summary.  No  changes  have  been  implemented  since 
this  report  was  released  except  for  the  deletion  of 
snowberry  (Symphoricarpos  oreophilus)  from  the  list  of 
plant  species  to  be  seeded  on  the  revegetation  plots. 

2.5.3.3  Results 

The  RBOSP  revegetation  test  plots  were  prepared  and  seeded 


a 

during  the  period  of  November  3-14,  1975.  See  Section 
2.5.3.3,  Progress  Report  5  -  Summary  for  a  detailed  account 
of  the  procedures  involved. 

Surface  soils  from  the  revegetation  test  plots  were 
potted  in  December,  1975.  Soil  samples  were  spread  over  a 
sterile  potting  medium  to  a  depth  of  1.27  cm  (1/2  in), 
watered  and  maintained  at  a  minimum  night  temperature  of 
15.5°C  (60°F).  Seed  germination  has  occurred  and  the 
emerged  seedlings  have  been  transplanted  to  separate 
containers.  These  seedlings  will  be  grown  to  a  stage  at 
which  identifications  can  be  made  to  aid  in  identifying 
emerging  seedlings  on  the  test  plots. 

The  six  species  of  grasses  planted  in  the  revegetation 
test  plots  (see  Table  2.5.3-1,  Progress  Report  4  - 
Summary)  are  also  being  grown  in  the  greenhouse  so  that 
voucher  specimens  of  each  grass  species  at  various  vegetative 
stages  will  be  available.  These  voucher  specimens  will 
aid  in  identification  of  the  emerged  seedlings  on  the 
revegetation  plots  in  the  spring  of  1976. 

Soil  moisture  determinations  of  soil  samples  collected 

prior  to  seedbed  preparation  were  conducted  and  reported 

in  Tables  2.5.3-3  and  2.5.3-4,  Progress  Report  5  -  ^ 

Summary.  A  more  accurate  accounting  of  soil  moisture 

relationships  will  be  gained  as  more  seasonal  soil  moisture 

data  are  compiled  during  the  course  of  the  revegetation 

studies. 

The  earliest  results  of  the  on  tract  revegetation  experiments 
will  be  collected  in  the  spring  of  1976.  These  results 
will  be  analyzed  by  methods  discussed  in  detail  in  Section 
2.5.3.3  of  Progress  Report  5  -  Summary. 


2.54     Toxicology 


Toxicology  studies  are  not  a  part  of  the  environmental  baseline 
studies.  They  were  discussed  in  Section  9,  Chapter  2  of  the  DDP. 


2.5.5    Trace  Metals 


Determination  of  heavy  metals  concentrations  in  soils  from  the 
study  area  is  being  made  as  a  part  of  the  soils  survey  (Section 
2.5.1).  Analyses  of  soil  samples  taken  earlier  from  the  study 
area  are  currently  underway.  Results  of  these  and  other  soil 
samples  analyses  will  be  available  after  the  seventh  quarter  of 
study.  When  these  data  become  available,  additional  trace 
metal  analyses  will  be  done  on  plants  and  animals,  if  the  data 
indicate  that  they  are  advisable. 


2.5.6    Visibility  Studies 


Joint  visibility  studies  are  discussed  in  Section  2.2.3.5b  of 
this  report. 


2.5.7    Seismicity 


The  results  of  the  seismicity  study  were  presented  in  Progress 
Report  3  -  Summary.  No  additional  work  has  been  done. 


2.5.8    Paleontological  Survey 


Results  of  paleontological  studies  were  reported  in  Progress 
Report  5  -  Summary.  No  additional  work  was  done  during  the  winter 
quarter. 
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